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As they have for centuries, 
trading peoples of northwestern 
Nepal cross the high Himataya in 
great caravans fo barter far sair, 
Now (oor and development 
threaten their annual treks 


Himalayan 
Caravans 
Articie anid 


photoerapns by Eric Valli 
and Diane Aumnters 


Some 4.300 years ago crafismen 
if Mesopolamia fired sand, soda, 
and lime to create glass. Today 
this solid thar acts like aliquid 
lin up ineverything from fine 
art io fiber optics, 
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Glass: Capturing the 
Dance of Light 

By William §, Ellis 

Photographs Dv James £. Amos 





OCcean-like Lake Superior can 
Wh up J0-foor waves, daring 
those whe ply is waters. Sach 
rigors créate a raw Deauiy— 
and instill dan abiding sense of 
COUPE. 
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The Superior 

Way of Life 

iy Noel Grove 

Photographs by Medford Taylor 


Monument to the worldly aspira- 
Hons of its namesake rier and lis 
enperial successors, At. Petery- 
bure has survived the comruinist 
years to rival Moscow as Russia's 
cultural center 
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St. Petersburg, 
Capital of the Tsars 


Article and photograplis by 
Steve Raymer 





They float serenely amid preda- 
tary birds, Harvest lowers On a se! 
schedule, and may outlive all other 
butterflies. Their secret: a taste for 
cvanide-laced plants. 
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Passion Vine 
Butterflies 


Article and photograpns by 
Darivie A. Miirawsk 
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COVER: Glass becomes art inthe hands of such gifted sculpiors as Dominicn Labinge, whe added 
minuscule measures of cold to achieve these roseate shades. Photograph by James DL. Anos. 
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HE PLAYERS watch Tundup’s fist a5 
| be prepares to throw the dice, “Sur- 

khang!” he yells —the name of Ren- 

zing's house —and rolls a five. He 

places a pebble in front of Renzing. No 

one disputes the call. Tundup is head- 
man, and the gods will decide this game of 
chance anyway. 

Strands of unruly black hair escape the plait 
wound around Tundup's head. His broad 
forehead emphasizes an intelligent and gentle 
face. Like the other men and women here in 
Saldang, « village in northwestern Nepal, he 
has copper skin, almond eyes, and high cheek- 
bones that speak of a Tibetan ancestry. 

Chang, a barley beer, flows. Voices break 
into laughter, The throw of the dice quickens. 
There is a festive feeling among the farmers, 
even though they are gambling with survival. 

They are playing chu gen, a game whose 
name means “to win water.” Tundup ex- 
plams: “Our lanes are large, but our barley 
crops cannot survive with the meager rain- 
fall. So our forefathers chose this system of 
distribution.” 

The farmers irrigate their fields from reser- 
vors fed by mountain streams. The water is 
carried to the fields through channels, but 
it is barely enough and must be carefully 
divided. Every April before plowing, the 
farmers gather for chu gven. The household 
that wins the most points from the dice gets 
its share of water first. Second place comes 
next, and so on wotil the last drop is distrib- 
uted. This is the arder until June. 

“This year Renzine’s land wins, and mine 
may lose, Next year my fields may win and 
Renzing's lose. You see, over the vears the 
dice game is very fair,” Tundup says. 

“And whoever is last?" Lask, “What if 
there is no water left for his fields?” 

“Tf there is not enough, everybody's share 
if cut when we irrigate a few weeks later. 
That way we all share the burden.” 

It is a practical system for un arid land. 
Eric VALLI and Diane SUMMERS covered daring 
aera honters in Thailand's “Nest Gatherers of Ti- 
ger Cave” (NATIONAL GEOGRAPHIC, January 1990) 
and “Honey Hunters of Nepal” (November 1983). 


From the courtyard of Tundup’s house, 
where the game is in progress, I look down on 
the dusty, terraced fields of Dolpo (map, page 
13), an ethnic region within Dolpa, Nepal's 
largest and most remote district. Beyond the 
Village, naked slopes that have eroded into 
deep gullies rise to mountain parapets dusted 
with snow. 

To-the south les the Himataya’s massive 
Dhaulegiri range, which robs life-giving mois- 
ture from Dolpo. During the brief summer, 
monsoon clouds from the Bay of Bengal are 
stopped by the peaks of the Dhaulagiri, Only 
occasional showers fall on Dolpo's thirsty 
soils. In September the skies clear and the 
land desiccates. Temperatures plummet. By 
December Dolpo is a virtual mountain desert, 
impenetrable behind walls of ice until spring. 

Because the land is too poor and too arid 
to yield more than half a year's supply of 

grain, the people of Dolpo, known as the 
Dolio depend on trade to supplement 
their harvests. In a pattern of barter as old os 
the region's first settlements, they travel north 
to Tibet in July with their yak caravans to 
trade barley from their fields and corn from 
the south for salt from the flats surrouncing 
Lake Drabye. 

They keep part of the salt for themselves 
and for their animals The rest they take south 
over some of the highest passes in the world to 
trade for corn and other grains grown on the 
southern flanks of the mountains. The profit 
made by the Dolpo-pa on the transactions 
allows them to survive year-round, [tiga 
trade of life. 

During the past 12 years my husband, pho- 
tographer Eric Valli, and I have made many 
visits from our home in Nepal's capital, Kath- 
mandu, to the high mountain valleys of the 
Dolpo-pa. We have walked more than a thou- 
sand miles with their caravans, Sometimes 
our daughters, Sara and Camille, have come 
with us. We have lived with the caravanners, 
shared their campfires, listened to their sto- 
ries, caught the same lice, faced the same icy 
winds. We have grown to love this land and 
its people, who until recently have been 
largely untouched by the outside world, 


Laughter comes easy over morning tea for Puti Ongmo and daughter 
Tsiring Kunsang, Women and children of the Dolpo people, or Dolpo-pa, 
tend summer pastures while the men are off trading for Tibetan salt. 
When the men return, most families will begin the long trip south. 


National (reographic, December 7093 
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Crowned with dried juniper and honeysuckle, the house of a Dotpo trader is a rondside 
londmark for yok caravans. The dwelling's nome in Tibetan, Tsukteo, or “wealthy 
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house,” tells ite story: as the owner prospered, he expanded the house to shelter his sons 


families. They use the rooftop brush to kindle yak-dung cooking fires, 





settled centuries aco by people from Tibet, 
Dolpo has remained a pocket of traditional 
Tibetan culture in this fast-changing part 
of Asia. When the Chinese clamped down on 
Dibet in 1959, their occupation stopped at 
Nepal's northern border. To the south the 





nearéstaurport is still ten days away by 
foot through passes open only eight months 
of the yeas 

Yet change is starting to arrive here. For 
the first tme—in a land where fire is still 
made with flimt, yaks take the place of the 
wheel, and villagers worship the gods of the 
mountains, sky¥, and rivers— we have seen 
cans and plastic bags along newly opened 
tourist trails and met children wearmne 
Mickey Mouse T-shirté and ragged nvlon 
pants instead of the usual woolen tunics and 
felt boots: One by one, the caravans between 
Nepal and Tibet are disappearing 


Before the 20th century pervades this land 
of the past, we want to document the last 
Brest caravans of the Himalava. 





Measure for meastre, one bowl of salt 
fetches two and a half of corn as lifelong 
trading portners do business in Huorikot, 
Nepal. Each wear traders hagerle over 
prices and winter grazing rights ina 
barter that has bound the Dolpo-pa and 
the Rong-pa for centuries. 





1 CROSS THE MOUNTAINS to the south 
another ritual is being performed. The 
participants are not Buddhists like the 
Lolpo-pa but Hindus. ‘Thetr culture 
comes not from Tibet but from: Inchia 
They do not scratch a living from the high- 
lands but plow the fertile foothills of the Hi- 
milaya. They are the valley people, or Rong- 
pa as the Dolpo-pa call them, and their lives 
are intertwined with the Dolpo caravannets 

Lonight people in the Rong-pa village of 
Chima are gathered in a small wooden temple 
to consult a shaman. The mud floor has been 
smicared with a purifving laver of fresh cow 
dung. Strips of red and white fabric hang 
from the low ceiling. Roughly carved wooden 
statues personifving the gods of the village 
stind on the far side guarded by the trident of 
Siva, a Hine divinity. Oil lamps spill yellow 
pools of lizht 

The shaman ts dressed in white from head 
to ankles. A long braid af his hair is coiled ina 
topknot. Ale sits immobile while his assistant 
rings a bell to call the 
rods, Villagers of all 
ames sit around him. 
The atmosphere 1s 
yovunl., inic asks an 
old man holding his 
sleeping grandson on his 
lap how long before a 
pod comes, 

"Tf we are lucky, the 
spirit will come quick 
Sometimes it takes lon- 
ger. Other times it will 
not come at all.” he 
replies 

4 wooden plow hangs 
on the wall. A chicken i 
nesting in the corner, 
Sucdenty the oid man 
jabs Eric with his elbow 
ancl points to the sha- 
man, who slowly rolls 
his hearl from left to 
right, yawns, and eri- 
maces: Me pumps like an animal around the 
primitive wooden statues. The bell in his hand 
rings erratically as he shakes, His braid falls 
to his waist. All eves are fixed on him 

In front of him is a pile of uncooked rice 
With his right hand, he flattens it and with the 
tip of his iinger draws some strange signs in 
the grain. His eves seem to be looking inward, 


Valo Geographic, Decemoer 1203 
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Caravan 


An ancient cycle of trade 


In the high and dry reaches of northwestern 


trade barley and corn for salt—a dietary 


of central Nepal, where grain is plentiful 


Himalayan Coravars 


for salt pita India. 
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Awaiting them ore the Kong-pa, a people rich 
in grain, who need salt for themaolves and 
grain to feed themselves for half a year. They their large flocks of sheep and goats, Chinese 
must trade for the reat, first guiding yak cord- restrictions now limit how much Tibetan salt 
the Dolpo-pa con offer, so after trading with 
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rather than out at the audience gathered in 

front of him. The closest man asks him a ques- 
tion. [The shaman takes a handful of rice, 
which he pours into the palm of his other 
hand. Ihe 
The shaman starts to speak-in a high-pitched 


Eran runs between his fingers. 


voice, as i possessed by the god 

“Wo, vou cannot leave the day after tomor- 
row. [his is a bad day,” he tells a Sheep cara- 
vanner. The shaman decides the date of 
departure for every tlock 

“But everything is arranged with people 
Irom anotner villarce, SAYS Lhe caravanner 
An onvenne 


rifice to the gods should fix it’ 


“We are siipposed to go togethes 


ANG hh Soe 





“Tt is not thal casy. You remember, last 
year vou promised to bring back a temple bell 
from the south,” 

“T was sick. Dwill bring it this time.” 

Che shaman impatiently shrugs his shoul- 
ders without listening to the man's answer 
He murmurs @ prayer, tosses rice into the 
assembly, and turns to the next person waiting 
to consult him 


Like the Dolpo-pa to the morth 
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of Nepal's middle valleys live by the 


salt 
trade. While the Dolpo-pa lack water to grow 
enough groin, the Rong-pa-iack salt to feed 
their sheep and goats, To them salt 1s the 
“breath of fe.” They prefer Tibetan salt 
from the Dolpo-pa, but since the supply from 
Chinese-controlled Tibet is uncertain, they 
he Rong-pa 


must look for more elsewhere, 
Loo art! CATAVANNCES. 
southern Nepal to trade for rice and lodized 
salt from western India 

[tis late at night now, The carevanner 


returns to the Chuma temple and 





ers the 

shaman for help in solving his problem 
‘Lal Thek chal” the shaman says. “Fine! 

Take this handful of rice. Put half of it on 

the beam above the entrance to your house 

Spreact the rest on your sheep and goats on the 

cay ¢ 


god of the forest at Ranga Chautara, and do 


if vour departure, Sacrifice a lamb to the 


not forget to bring the tenyple bell" 


bul Treen — 
The caravanner 4miles as he barks out of 


the temple: Now he can leave as planned. 


Two cultures. Two climates. Two wavs 
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Using his teeth to tighten the lashings, a Dolpo trader and his wife strap 
60-pound bags, fadae, to a yok and set owt for Hurikot in central Nepal 
Fach wok carries two foilse of salt as tf plods across serroted ridges (lest). 
Acclimatized to Dolpo’s high altitude, yaks do best above 10,000 feet. 








lreasures of trade adorn a Dolpo woman, whose silver tik-pu, a Tibetan headdress, wos 
a wedding git from fer husband. China's takeover of Tibet in the 1950s stopped at the 


border of Nepal, where the Dolpo-pa survive with their Tibetan culture largely intact. 
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Tien Lhundrup ts caravan chief of the vil- 
lage of Saldang. A hard life has left deep 
wrinkles on his face 
making him look older than his 31 years, To 


hide his thinning hair, ‘ars bis plait to 


and work-worn haricls 
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one-side, “Grirls don't like balding men,” he 


ORES WIL AD CPA Sue 
BJ . a . —_ os on — = 7 |, = 7 
by November the temperature 


In hic TT} 


IS cropping 
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“Lag gyaio!—May the gods be victorious 
Tilen cries lustily to the sky. He ties fresh), 
printed praver flags corners of the terrace 
The long, white tlags beat mn the wind, releas 
ing prayers to the gods 
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plunges his arm inside the animal's chest and 
draws out a cup of blood. He drinks slowly. 

“How does it taste?” Lask, 

“Not good,” he replies, but he says it 
protects him from lowland diseases such as 
malaria and dysentery. 

Life would be impossible here without the 
yaks, They give yogurt and cheese, butter for 
tea, hide for shoes, wool for blankets, dung to 
fuel cooking fires in a treeless land. “ Vaks are 
our parents,” says Tilen. “They carry our 
loads. They take care of us.” 

Departure dey finally arrives. The yake are 
loaded with fadse, bags woven of yak hair and 
sheep wool, that are plump with salt. Whis- 
tles, shouts, the excited chatter of children, 
and the tinkling of bells fill the cold morning 
air. As Tilen’s animals pass through Saldang, 
long bands of clouds cross the «ky from the 
south, The lead yak, red tassels dangling from 
his ears, a prayer flag stitched into his thick 
coat, heads the others down the trail to the 
south and to the corn of the Rong-pa. 

Over a period. of ten days, 2,000 yaks and 
hundreds of people will leave northern Dolpo 
for the land of the grain. They travel in groups 
of 50 to 150 animals so.as not to overcrowd the 
campsites and pastures along the way. It will 
take them about three weeks to reach the 
villages of the Rang-pa. Everyone has heard 
rumors that the price of salt has fallen again: 
Every year it seems to get lower, making the 
caravan a bigger economic risk. 


O MUCH HAS CHANGED, Tilen says ashe 
walks beside his yaks. Even the salt is 
more difficult to obtain now. For the past 
few years when he and other Dolpo-pa 
journeyed to Tibet to trade their grain 

for salt, they have been forced to follow the 
rules laid down by Chinese officials. 

“They told us we could come only on three 
days in July,” he says. Traders who were late 
would be penalized. No one wanted to be late, 
$0 all the caravanners joined the trail at the 
same time. “The line of animals ieaving 
Dolpo was this long,” he says, gesturing with 
his hanrls. 

The trading took place at Kyato Chongra, 
a seasonal marketplace one day north of the 
Nepalese border. Two hundred white tents 
dotted the grassy plain. There Tilen and the 
others met the Drok-pa, nomadic herdsmen of 
the Chang Tang, part of the Tibetan Plateau.* 

The Drok-pa brought salt from the shores 


Aimalayan Caravans 


of Lake Drabve, ten days away. “They are 
our people,” says Tilen. “We speak the same 
language, we have the same gods.” 

“A Drok-pa appointed by the Chinese came 
to*our tent,” Tilen tells me. He recorded all 
the goods to be traded, decided who could 
trade with whom and how mutch they could 
barter, The Chinese government set the rate 
of exchange. “We used to get 21 measures of 
salt for 10 measures of grain. Now it's only 
17. Ae gorne?— What to do?” 

Besides salt, the Drok-pa also brought dried 
cheese, sheep, wool, Chinese tea, fabrics, 
borax, and porcelain cups to trade. For their 
part the Dotpo caravanners offered Darley and 
corn, potatoes, buckwheat, turnips, and a few 
foreign goods from Kathmandu. 

“A japon ponarantc was-worth four 
sheep,” Tilen explains, referring to a battery 
powered cassette player. “A seeko watch was 
worth two or three.” 

I'm surprised at how easily these foreign 
brand names slip off the tongue of this rugged 
caravanner—names that, in these wild moun- 
tains, seem Lo belong to another world. 

Qur days soon take on a familiar rhythm. 
At dawn Tilen’s son Chewong rises from the 
circle of sleeping bodies and, without a word, 
leaves camp to bring the yaks down from the 
slopes, where they grazed overnight. The vaks 
are gathered in a group for loading. The men 
move slowly throwch the forest of horns, click- 
ing their tongues to calm the beasts. Tilen's 
daughter Dawa holds a yak’s horns as Tilen 
hoists 60-to-80-pound! salt hags onto wooden 
saddles. Gripping the rope with clenched 
teeth, he tightens the knots. Blankets, pots, 
and pans are tied to the loads. 

“Ke yo!— Gol" a caravanner shouts, whirl- 
ing a long slingshot over his head, The stone 
spins out and hits the rump of the lead yak. 
The beast quivers. In a chorus of bells and 
whistles the caravan sets off. Women and chil- 
dren follow, Those too young to walk all day 
ride mountain ponies. Babies are cradled in 
blankets on their mothers’ backs, A man who 
injured an ankle rides a hornless yak. 

The caravan does not stop until late after- 
noon, The caravanners unload the yaks, 
which wander off again to graze, 

"Ao, #o/—Come!” sings 4 Caravanner, 

“Up there, you, (Continued on page 22) 

*Melvyn Goldstein and Cynthia Beall reported on 
*The Remote World of Tibet's Nomads” in the June 
1989 NATIONAL GEOGRAPHER. 
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Worry lines the face of Tien 
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ner over Sard, tie four- 
veor-0ld douwehter of quthor 
Diane Summers 
and photographer 
Erie Valli. “Are 
you cold, little 

one fee whttapers 

Sard fell (il as 
thie foomily fought 
throweh ec srw 
storm on the trail 
in Doings, By the 
time they arrived 
at ifen’s camp for 
the night, she was 
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Toundup concludes. “They see 
Vour dourhiter dressed in nice 
clothes anil corried hy a 





perter ike a rich child. They 
ire ottraocted to her, but don't 


worm. Tt will pass soon. She 
has a atrong life force.’ 

For pood measure Tiardip 
slugrests that he and Eric 
travel to Yong-tafier donids- 
tery —ibowt four hours 
to ask the loots to 
mouie Sora in a village 
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Eric and Diane politely 
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Pausing to catch a breath, eight-year-old Pemo Angyal and his horse guide vaks across 


Rirtbu Lao, first of four posses that usher the carmean into the central valizvs. Dolpa 








children begin taking on responsibility os early as four years old. Pema‘’s job includes 


caring for the horse and securing its pack as the caravan lumbers southward. 


ihe spotted yak, don’t go so far, We are stay 
ing h night.” He brings the yak | 
The men build a wall with salt bags asa 


sheiter azainst the wind. The acrid 
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At the 
ore Tilen dips a ladle into a pot of bubbling 
stew. He pours some into j 
swirls the contents ike a glass of burgund 
His hungry family watches. Tilen lifts the cup 
then moves hrs head <liehtly in dis- 

Ite dips his hand into a woolen 
POU ane sprinkles salt mto the stew 

Finally Ti stew into the 
Whiting dishes, Before commencing 
dips their fourth hinger clegantl ¥ Inte the stew 
and flicks 
“C Aur! — Please take 
to the gods first 
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S THE MORNING its minus 2?°F, Dawa 

reaches out of the woolly cocoon to grab a 
belt on which a flint hangs. Sparks ignite, 
4 wisp of smoke curls. She gently blows 

in the smoldering tinder, then 1 ritin 
she squeezes bellows 
’. flame erupts. She puts a pot 
of the family shavs 


under the covers, sipping bow! atter bowl of 
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the camp 

The streams and torrents 
under a thick carapace of ice. Winter has 
come. The caravanners, like 
on Lhe weather. If a blizzard catches them 
in they are crossing a pass over the moun 
LANs, lose their lives 
the trail we reach the 
most difficult of fous 
nasses. The caravanners are lense. At the 
camp Tilen scans the sky. He throws a hand- 
ful of salt onto the fire. Everyone is silent. If 
the salt is dry, it-crackles 
It the salt is wet, 
sLOrMS are approaching. 
Everyone breathes a sigh 

. Despite heavy clo 


Are Mule how 


sailors, depend 





Ley Can all | 
Alter nine ad 


foot of Bara La. th 


ais OF 


mening sno 
It stays silent, and 
The salt sputters 
The gods are with 
ids, snow does not fall, 


from Saldang and 


By 


al LE hint Lies tree Ve nies 


we is fer 


Namco 


broad, 


The 


treacherous 


climb the slope to Baga Ia 
rigvag trails icy and 
Women +mcar a black 
beneath their eves to protect them from 


snow bhinciness, wrap ther long 


substance made from 
rots 
The men 
brags over their eves 

it the summit every man, woman, and 
and bosses a 
in this altar to the moun- 


child cries homage to the gods 





stone onto A Cairn 
tain rods, prayer flags 
icv winds. The deen breathing of ¢ 
the knock of their hoofs on me frozen earth, 
the creaking of ropes anc saddles, the 
muni + ol the men echo in these 


ti hip a thie 


es ee f 
SSS ah 





if animals. 





: Wh iatle 


OWES 


lowering 





mountains. After the passage of the caravan, 


there will be silence again for months 


From a height of 16,568 feet on top of the 


pass the caravan quickly cdesce 

the tree line, a drop of around $,000 fee 
After spending so many days in the sc 
harrenness of the high altitude, it % a delight 
to smell the loamy earth and the scent of pine 
needles, hear the birds, and feel a breeze rus- 


thing through the birch trees, Spirits are lifted 
and the mood i¢ lizht, like a summer day's 
picnic. It is a gloriously blue day, and the 
dusty ficlis of northern Dolpa already seem a 


world awa} 


To shield themselves from the wind on 
a November night when temperatures 
pinned to 14°F, Dolpe caraveanners 
built an arc of fadse, saddles, ond 
other gear. The next morning, one day 
from thetr destination, they melt tee 
for morning tea—a steaming broth 
flavored with yak butter and salt. 
"Toa is the horse of the traveler,” soys 
one caoravanner, “It gives us energy 
and keeps us going.” 





Living tn don up-and-down world, villagers clamber from terrace to rooftop on notched 


ladders tn Talphi, where Rong-pa residents await the Dotpo salt caravans. Scyvs 





! H | 


cormdan leader Tilen: “Our language, our ways of fife, everour pods are diferent, 


but thot hos net stepped wa from trading with the Rong-pa.” 








LGHT DAYS LATER the caravan reaches it was three. Finally the rate is fixect one 
the village of Hurikot. Here most of the measure of salt for two and a half measures 








people are Hindu, Women wear long of corn. The Dolpo-pa are bitter. Never have 
skirts and-short bocices of cotton. Men they been offered such a low rate. But at least 
wear the topr, the traditional Nepelese the pasture rights-are secured 
cap, and a black jacket over cotton shirt and The next day.as we reach the Toot of the 
trousers mountains, we meet another loaded caravan 


Tilen greets Budhi Dhami, his isfa, or tra- coming from a side trail, Eric recognizes the 
ditional trading partner. Their families have sons of Tilen among the men. Discreetly, he 
done business together for longer than anyone presses his fingers against the thick woolen 





can remember. Beer has been prepared for bags and feels the rough salt crstals 

the family’s arrival, and two rooms have been “We had to hide some salt in the moun- 
cleaned in the house for their winter stay tains, [ten savs with asmile. “ you-show 
Other villagers have come to discuss this too much and the rate drops! The rate in Huri- 
year's trading rate for Hurikot, While talk- kot is so low that it barely allows us to sur- 
ing, they discreetly count the number of vive. We have to go farther and trade the rest 





Tilen's fadse pilect on the terrace, Brass bowls in the Chaudhabise Valley. People sav the val 





are filled with beer. Negotiations begin lev is starving for salt.” 

“The Chinese did not give us much salt Tien 15 clever, He leaves enough salt with 
this year,” says Tilten. “I could only bring his ista so his winter pasture rights are as- 
1? loads [about 1;300 pounds).” For his part, sured, then he takes the blonds that were hid- 








ay walk to 


Budhi complains of the lack of rain, the bad denin the mountains on the five 
harvest, and the neighbors’ cows, who ate the valley 
half the crop. (in top of 
that Budhi's wife has 
been sick. All the Bad 
news 14 broueht out to 
apt Lhe mood 

Finally Tilen asks for 
Lor Measures ct Corn 
for one of salt. As leader 
he is responsible for 
negotiating the trade 
for all of the Dolpo-pa, 
including their nght to 
pasture their yaks in 
the surrounding va 
The Rong-pa offer onl 
two measures of corn 





ley 


for one of salt. Last 
Year it was Line to one 
The year betore four 
to one. The discussion 
hardens 

Tilen will not trace 
below four, The Reng 
na answer, "No trade, 





no pasture, and we will levy « tax of five As negotiations end, Nanda Lal, chief of 
rupees [12 cents] per man or beast forcrossing the Rong-pa village of Chuoma, pours 
our band.” Tibetan salt into a measuring pot. He ana 


Tilen (left, at left) fix this year's focal rate 
of exchange—one measure of salt for four 
of corn. The Dolpo-pa winter in the walley; 
the Rong-pa feed their sheep salt (above) 
md move south te trade for mare. 


By the end of the evening the only thing the 
Rong-pa and Dolpo-pi agree on 15 that thes 
have three days to decide the rate. Riuomors 
fly. Some say that in a nearby valley the off- 


cial rate was one salt fortwo corn. Others say 


be 
“J 
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HAT A PROSPEROUS PLACE,” ‘Tilen 
savs of the Chaucdhahise Vallev, look- 
Iing-at the thick forest, the streams, 
and the fields: Nanda Lal Thapa, a 
well-known trader, lives here in the 
white cluster of houses that is the village of 
Chuma. He is a Hindu, born into the Chetri, 
one of the highest of the castes that laver Hin 
du seciety. Als fine features and slizht build 
are typical of the valley people, Hoe wears a 











thick cotton turban and: smokes a chillum. 





Like Tilen, Nanda Lal is a leader. He Has 


to defend the interests of his people. When 
Tilen asks tor five measures of corn for each 


5 


measure of salt, Nana Lal-smiles ane offers 
Lites, Dilen, holding a cup of buttered tea, 
SOW ly Speaks. 

“We brought the salt all the way to your 
doorstep, and you offer hardly more than 
Hurikot? You have been to Dolpo before 
You know the pams we took to reach you! 
beautiful valley where vou have evervithing: 
water, wood, rich soil, corn, wheat, buck 
wheat, apple and apricot trees, even some 
rice and meat of wild boar and goats. But 
what does the best food taste like without 
Salt? Salt, and vou know it, t much more 
precius than the gold vou put on your 


Nakhon Georerdphic, December 0. 








women. How can you offer only this much?” 
At the door the Rong-pa stand silently 
around Nanda Lal. ‘They are taken by Tilen’s 
words, What he said is right. Nobody can 
deny it. The rate is fixed at four measures of 
corn for one of salt. Then Tilen zays cleverly, 
‘ise wre had to walk all the way to your vil- 
lage, the farthest in the valley, vou have to 
rive us food and firewood during our stay.” 
Nanda Lal proposes a siome (pint) of corn 
for each sack of salt. “What?” exclaims Tilen 
in surprise, “a-‘mana is justa handful. The 
mice will eat that much from my bags.” Tilen 
wins five more mana for cach sack of salt. 


Himaloyon Corrvans 


Icy ramparts signal danger at Chakhure 
Lagna, at 13,589 feet the highest poss 
triversed by southbound Rong-pa sheep 
coravans on the trail to Khotechour, a 
trading center in southwestern Nepal. 
Jackals and leopards burking in nearby 
forests often attuck the sheep, picking off 
strugglers cond lantbs. To protect them, 
men keep watch during the night while 
muastiffs are posted. drowned the camps. 


When the bargaining is. done, Tilen con- 
gratulates himself. The rate in the Chaudha- 
bise Valley ts almost double that of Hurikot. 
Tilen has business in his blood. 


HE TRADING 1 FINISHED Now for the 
Dolpo-pa, most of whom will spend the 
winter néar Hurikot. For the Rong-pa, 
however, anew cycle of trade ts just 
beginning. The salt from Tibet is not 

enough. They must take their sheep and goats 

south to trade for Indian salt 
Nanda Lal, the leader of Chuma's caravan, 
calls his flock of 150 sheep and goats the 





poahar ko gadi, or truck of the hills, Many ani- 


mals are loaded down with a double-pouched 
sacddlebag filled with red beans. When he 
smiles, Nanda Lal's face breaks into wrinkles, 
and his voice-is gentle with the strong accent 
of his people. Though he says he is 61, he 
looks more like a boy as he chases his errant 
children or jumps across a stream. Except for 
A grimy white turban, every plece of his cloth- 
ing 15 spun and woven from his sheep: a coat 
with a long curved needle in the lapel, a waist- 
coat, and bagey pants 

We sense the differences right away be- 
tween the worlds of the yak and sheep cara- 
vanners. While Tilen is a rugged mountain 
man, Nanda Lal is a gentle shepherd. While 
Tilen will chew sirips of dried yak meat, 
Nantla Lal eats chapatis with spicy potatoes 
and lentils—his religion forbids him to taste 
vak meat. Tilen’s roots are Tibetan, but 
Nanda Lal's ancestors come from India. Yaks 
are big, tough animals that don't need much 
tending; sheep must be kept close to camp to 
protect them from jackals and leopards. The 
Vak caravan is a race against the weather to 
get through mountain passes; the sheep move 
more slowly, sometimes stopping for a week 
or even a month where grazing is ¢ood, 

On the morning of the caravan’s departure, 
Nanda Lal's wit, Jarpa Kah, gives him thick 
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Bent under the weight of her worldly goods, a young Rong-pa shepherd 
carries provisions for her six-month journey; a goutskin mattress and aon ax 
for chopping wood ensure that her nights will be warm. To protect against 
frostbite during the winter quest for Indian salt, the Rong-pa wrap their 
shoes in woolen rags (below). Feeling their woy up worn steps, sheep and 
goots follow the leader along u cliff's edge (right). On the narrow trail care- 
Wines must constantly adjust the saddlebags; the weight of shifting cargo 
con tirnw the animals off balance and send them tumbling over the side. 








buckwheat pancakes for the road, She dabs a 
little turmeric-stained rice between his eve- 
brows as a blessing for an auspicious journey. 
She has already mixecl cow dung and sacred 
rice into balls and stuck seven of them on top 
of the doorway to protect the household fram 
evil while he is away. 

Nanda Lal and the other herders will be 
gone for six months, Their journey will take 
them 90 miles through fertile valleys of ter- 
raced fields tilled] by oxen, tall stands of corm, 
and, lower down, broad fields of rice, Moving 
ever closer to the roadhead, where they will 
trade their beans for Indian salt, they will pass 
through a mosaic of different groups— Magar, 
Thakuri, Chetri, Brahman, 

Nanda Lal's daughter-in-law Rupa Kali 
leads the caravan out of the Chaudhabise Val- 
ley, Carrying her little daughter in a basket, 
she walks slowly in front of the village's herd 
of 500 sheep and goats, calling, “Whaal! 
Whaa! Whaa!” The animals follow in a 
chorus of bleating. 

The shepherds are spread out at intervals of 
20 to 30 sheep, Every man wears a belt from 
which hangs a sickle in a wooden holder ane 
carries a woven bamboo basket on his back 
supported by a wide strap across his forehead. 
The basket contains cooking pots, a woolen 
blanket, a goatskin for a mattress, a cotton 
tarp to make a tent, a wooden bottle of cook- 
ing oil, some red chilies and salt, and a large 
mass of raw wool that he spins as he walks if 
the trail is easy. The smell of sweat, smoke, 
and greasy wool impregnates everything —car- 
avanners, bags, blankets. 

F locks of sheep and goats from different vil- 
lages often mix on the trail. | am amazed at 
how easily the herders sort out their own ani- 
mals, since none has marks of ownership. 

"T recognize my sheep as you would recog- 
nize your children,” says Nanda Lal. 

“T do not have 150 children,” T reply. 

"Yes, but you recognize people of your. vil- 
lage by the way they eat, walk, or talk. So it 
is with my sheep.” 


HE HARDSHIPS OF THE CARAVAN take 

' getting used to, Because the trail is trav- 
éled by tens of thousands of sheep and 
goats every year, Our Camps are car- 
peted by thick layers of manure. The 
streams are also polluted by so much animal 
traffic, and though we boil our drinking water 
and are careful about what we eat, we still 
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occasionally suffer from diarrhea and worms. 

What's more, every evening at dusk a thick 
cloud of tiny, biting flies called bhusunn 
descends on the sheep, penetrating their 
fleeces, Irritated by the biting, the sheep panic 
and run. We too are attacked, and our tent 
offers little protection—the tiny flies zo right 
through our mosquito net. Preferring smoke to 
the bites, the shepherds huddle around a fire: 

As evening approaches, Nanda Lal goes to 
meet the young shepherds bringing the sheep 
and goats back from grazing.. Never idle for 
even a moment, Nanda Lal spins while walk- 
ing among his flock. The distaff drops and 
twirls like a spider at the end of its thread. 

Eric takes his coat and walks out to join 
him. Nanda Lal is lighting a fire at the foot 
of two big pine trees, His sheep are huddled 
under the trees for protection. 

“Will you stay here all night?” Eric asks. 

“T have to,” he says. “There are jackals. | 
heave to take care of my animals” 

He sits by the fire on a bed of moss and pine 
needles, The fire grows, consuming a dead tree 
trunk. As he mends his shirt with yet another 
patch, he sings in a high-pitched voice, eyes 
lost in the sadness of his shepherd's song. 

"Ever since | was knee-high, I have tended 
sheep and goats,” he says suddenly. “But my 
sons are not interested in the animals. When I 
die, what will happen to my flock?" 

Eric cannot answer, The fire crackles in the 
silence of the night. 


OR GENERATIONS Nanda Lal and his 
family have stayed with the headman of 
Diga, avillare 40 miles south of Chuma. 
Mud houses painted ocher and white are 
scattered among terraced fields green 

with unripened wheat. Chickens scratch in 
the courtyards, Water buffalo chew their 
cud in straw-roofed stables, Nanda Lal and 
the heaciman are mii, or ritual friends, which 
means that whenever Nanda_Lal is in Diga, 
he may call freely on the headman for help 
and ask to pasture his flock on the ridge above 
the village. 

Nanda Lal has brought gifts for his mit— 
red beans knotted in the cloth of a turban, 
a wool belt, and a grain called chino fried 
in honey for the children. He stands shyly 
in front of the beacinean and calls him raja, 
or chief. 

“Please let us stay here,” Nanda Lal says. 
“You should be able to eat my honey, and I 
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should be able to eat yours, Give me grass and 
hrewood. My sheep will give you manure, and 
I will give vou salt when I return.” 

The headman accepts the gifts, but his wel- 
come is strangely cold. He does not even offe: 
a cup of rast, or gram alcohol, & friends nor- 
mally cdo, Shocked, Nan 





a Lal goes back to 
What li Hap 


pened to the bond between themr 


the camp outside the village 

Later the heacdman, feeling guilty, comes 
out to the carayan's camp to explain. Sitting 
at the fire, he save he was pressured by the 
other villagers inte not showing his fnendship. 
“Don't bet them eatour grass or burn our 
wood,” they hac told him. “We won't have 
enough for ourselves.” 

He tells Nanda Lal! that he likes him, 
that these 
much freweod ino dav 05 4 villaser burns in 


but 
are tough times. A caravan burns as 
aweek, [he caravannitrs pay two rupees per 
sheep for pasture rights, but the people would 
rather keep the pastures than the litth money 
they earn. Soon there will not be enough grass 
for both the villagers and the caravanners. 
Nanda Lal and his flock move on 





It hat been a month and a half since we 
began walking, and now, with the Himalaya 
far behind ws, the trail has wickenedd and rush- 
Ing torrents have become languorows: mvers 
We are only 40 miles from the border with 
India, and people are cutting trees And digging 
Ittakes me awhile to realize 


that they are roaclworkers. Every day roads 


inta the hills 


Cul deeper incl oeepe r into the mountains. 
Wheels will soon replace the hoofs that: since 
the dawn of time have paced the Himalaya. 
m we approach Bhote 
iur, the bagaar at the roadheadc. Porters 


Che trail ets busse! 
cn 
pilss LS COL Vile Oried MnFE] and butter IiTOmM 
thelr bare feet spread ovet 
rocks, their cali muscles flexing. Alen go back 
anc forth, exchanging information 


MOoUntLIn Vilberes, 


about the 





Aces to are the be al Tale the bast 


shops. Nanda Lal puts on a sweater knitted 
by his wife m the hope thal someone will offer 
to Duy it 

Bhotechaur has the feel of a [rontier town 


Dest 


shopkeepers have eres ted a few straw-anel- 
mud shacks to doe busmess with mountain 


pcople who trek down from their villages. As 


fucked in and tied down, a baby is the last ttem packed in a cargo basket as 
sheep curdeanners approach troil’s end. The horsh Life tokes a heavy toll 
on Rong-pa children: Of those under five years of age, about 30 percent 

die each year from diarrhea, pnewmonia, measles, and other disecses. 





The journey home is solemn for a Rong-pa 
cordvanner. Ais people have enough salt 
to [ast another pear, but change is oornne: 
Formers along the route have less Lon to 
support his sheep: his friends, the Dolpo- 
po, Teturn home i9 were and more TouUrats 
whe introduce new waive; Tibetan salt is 
harder te come by as Chinese officials 
impede trade. For naw the caravinners 
will continue their ravets—but they frnow 
the meat trek could be their lost 


the roadheacd moves, so will the shops: Nanda 
Lal strolis along the wide dusty path, looking 
at the stalls filled with bangles, saris, shoes 
plastic buckets, aluminum pots and pans 

FT PaireS longing ST WHee has ma tranesrstor 
wi twat that Ve i nivel iT Ltr Ty | reaiter we 
fears of twine saving. ING matter that he can't 


reac the time. It is enough to wear a watch 

Status symbol or to sling a transistor radio 

over his shoulder like a government official 
His hands fumble in the folds of his waist 

bined to draw out afew crumpled rupee notes 

wrapped carefully in plastic. He sold two 

heep at a village on the way. He buys o 


brightly patterned piece of cotton for his wile 


anc fp Ww Sreets rap pe fin 1 retiv pepe r for 
his crandchildren. At one shop he points toa 

copper pot. The shopkeeper, after agrecing to 
the pr e per Kloot tb metal, wens the pol 
on ascale. Ne taps numbers on.a black ox 


thai Nancia Lal has never een Berri At the 


hy to say he does not have enough money 
Nanda Lal slips silently away without the pot 
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Capturing 


the Dance 
of Light 


Tt helps light the darkness, screen the elements, sharpen 
the acuity of viston, magnify the infinitesimal, and plumb 
the heavens. It transmits electronic signals across coniti- 
nents and may someday spawn a superbreed of ultrafast 
computers. Protean glass can also soar with @ sculptor’s 
imagination, as in Dominick Labino’s nine-tnch-high 
rhapsody in rosy hues titled “Emergence Four-Stage.” 
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Le | cla [Tt } rr LePoow WHO i tl it Til i] 
the hall at the great Swedish glassworks, Urre- 
fors, Htwaos here | had come to make my Vass 


rs of tlass in the world at work, | was driven by an urge to create 
myown signature piece —npothing grand, but a modest vase with, 
hoped, a certain lyrical quaht 

lt etarted well enouch, with word: from an old Hindi saving 
dancing in my mind: “If you are a blower of glass, fashion the cy 


as if it were to be touched by the lips of your beloved 

One end of the fiye-foot-long pipe for blowing was thrust into a 
furnace through an opening called a glory bole and twirled around 
to collecta gob of molten class, much asa fork is twirled to gather 
ppaghett. Ata temperature of 2107 F the mixture, a Variation of 
the ages-old basic recipe for making plas: ica, socium carbon 


ate. and calcium oxide, or, simply, sand. soca. and lime—wasrudr 


with glaring color, and thick and inching 

Earlier ] bacl watched Juhani Karppinen, anemplovee at Orn 
fors for more than 20 vears and now a gatier, or master glass- 
blower, atawrork and marveled at the way he coaxed form from th 
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Peo le @ Pe | | ice c } i. 7 ae to 
lant @1 Leet take the stem of a dahlia. The men assisting mé 


annealing oven, where it wat place 1 to cool over:a penod of tour 
hours, that I ciscovered the Taw: When put down, the vase tended 
to roll from side toside, hike a bottle set adcirit in the suri 

islass has been blown that way since the Moman tarted doing i 


around 50 a.c. it was long before that, however, when the first 
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which to place their pots, they took from their cargo lumps | 





()-. bright blue, the glass head 
ofan Egyptian king bears the scars 
of its 3,400 years. Archaeologists 
believe the piece portrays Pharaoh 
Amenhotea Ul, who ruled about 
1400 auc. Less than two inches high, 
it was protably part of astatuette 
cast ina mold, Its creator, ‘with 
out any dowbt, was one of the 
finest artes of his day,” says 

David VVhitehouse, cdinector of 

the Corning Museum of Glass, in 
Coming, Mew Work, 

The earhest known glassmakers 
worked on Mesopotamia as far back 
as 2500 a.c., crafting brads and 
other small objects to imate pre- 
Chis STONES, 

A thousand years later, artisans 
leaned to make container —enlher 
by shaping hot glass around a clay- 
anddung core or by casting itin a 
mold. Used to hold ointments, the 
pleces hac limited croulatian in 
ancent Eqypt, where only 4. privi- 
leqged few hac aocess to glass. 


birth of (Christ, in Mesopotamia, or present-day Iraq and Syria. 

That is not to say that it is difficult to make glass on a beach, 
using only materials found there. L. David Pye, director ofthe Cen- 
ter for Glass Research at Alfred University, in Alfred, New York, 
set out todo that one day last summer, intent on following a recipe 
based on an ancient cuneiform text from Mesopotamia: “Take 60 
parts sand, 180 parts ashes from sea plants, § parts chalk, heat 
them all together, and you will get glass." 

Dr. Pye, of course, had no trouble finding sand along the Chesa- 
peake Bay, in the Virginia Tidewater town of Cape Charles, There 
was seaweed for soda ash, and shelis, when crushed, would pro- 
vide the chalk. The mixture was cooked over a fre of driftwood at 
about 1600°F for two hours. The result: not glass. 

* Perhaps the fire was not hotenough,” Pye said. He turned next 
to the formula of natron andsand, from the sailors’ tale. When that 
cooking was done, there was glass on the beach. The small piece he 
retneved from the fire hada blue tinge to itand was roughly tex- 
tured. It was not fit for even a bauble, but it was glass. 

Pye was delighted. “Even if it didn't happen exactly as Pliny 
described it, this shows it was possible!" 

Sometimes it takes nothing more than a strike of lightning on a 
sand beach to create glass; itappearsin the form of thin tubes called 
fulgurites, There are also tektites: small, rounded bodies of glass 
formed as a result of fiery meteorites crashing to earth. Among nat- 
ural glasses, the most prevalent is obsidian. Shiny and dark, it is 
born in the fires of volcanoes and was first used by humans tomake 
tools more than a million years ago. 

Glass, then, in one form or another, has been long in noble ser- 
vice to humans. As one of the most widely used of manufactured 
materials, and certainly the most versatile, it can beas imposing as 
atelescope mirror the width of a tennis court or as small and simple 
is a marble singing across dirt. It has given us tumblers for drink 
and bulbs for ight. Ginss clears the haziness of failing eyesight, 
and, a5 a mirror, it becomes a scepter for vanity (and lets us look at 
the hidden corners of ourselves). 

And, of course, itis glass that allows visual union of the outside 
and the in—the glass skins of towers and the windows through 
which are reflected the shadows of our secluded lives, 


HE USES of this adaptable material have been broadened 
dramatically by new technologies: Glass fiber optics— 
more than eight million miles—carrying telephone and 
television signals across the nation; glass ceramics-serving 
asthe nose-cones of missiles and ascrowns for teeth; tiny glass beads 
taking radiation doses inside the body to specific organs; even a 
new type of glass fashioned of nuclear waste in order to dispose of 
that unwanted material, 

"Glass has so many Unique properties —its ease in shaping, its 
transparency, durability, and low cost—that [think it will be indis- 
pensable in the growing communications, information, and elec- 
tronics industries,” said William R. Prindle, a former vice 
president of the Technology Group at Corning Incorporated, in 
Corning, New York. 

For one thing, those inclustries require display systems for their 
computers and televisions, and glass—either as a picture tube or 
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asa thin and flat sheet for aliquid crystal display—is the material 
of choice.” 

QOnthe horizon, Dr. Prindle suggest4, may be optical computers 
These could store programs and process information by means ol 
light— pulses from tiny laserse—rather than electrons. And the 
pulses would travel over glass fibers, nol copper wire These 
machines could function hundreds of times faster than today's 
electronic computers and hold vastly more information 

Today Aber optics are used to obtain a 
ler 
objects thin ever betoreé—even Dacte- 


rial Viruses. A new generation. of optical 
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Clearer image of sma 


instruments is emerging that can provide 
detailed imaging of the inner workings of 
cells, Called near-field. scanning optical 
microscopes, they can harness whal one 
colentist Calls “the power ol photens to 
resolve images down to approximately one 
two-millionths of an inch 

[tas the surge in fiber-optic use and in 
liquid crystal displays that hassetthe U.S 
glass industry—a l6-billion-dollar busi 
cers — to 


building new plants to meet demand. But 
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tis not only in technology and commerce 
that lass has wichened its horizons 

The use of glass as art, a tradition going 
back at least to Roman times, 1 also sure- 
ing. In Seattle and in the mountains of 
western North Carolina and the countn- 
ficcl south of New Jersev—nearly every- 
where, it serms—mecnh antl Wormer are 
blowing class and creating works of art. In 
recent years the movement has pained new 
status, taking leave of the world of crait 


Al As enicifie into the galleries arid click 





CHAS ANC) price-upon-request cachet 
Pcicin't Sell a piece of Plass uni 1¥ 75 


savineg that, anc smilimy 


as he chic, for inthe 1& vears since the encdol 


Dale Chihuly was 


the dry spell, v¢ has become one of the most 
financhally successhul artists af the 20th century He went on to tell 
me about a new commission—a glass sculpture for the head 
quarters building of a pizza. company—tfor which his fee 6 halla 
nillion collars 

More thananvone, Chihuly is responsible for the attention being 
riven to the-stuchio art-class movement He has had 4 one-muar 
show atthe Louvre, arare achievement foran American artist, and 
just last year had the first show by a single artistin the new seattle 
Art Museum, “They el 


iy LES 
it shows there has been a crossover for glass from the creat to the 





ne rather than a painter or sculptor, so 


ra 


Hine aris, he said 
Chihuly, a meatcutter’s son from Tacoma, has a studio on a 
waterfront in Seattle, where he and assistants carry his designs 


to creation. There is no mistaking a Chihuly piece, It is usually 
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oversize and swirling in opulence, but a work to win the heart 


The studio art-class movement began in the 1960s under the 
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inaand isa legend amongartists for whom fire isa palette. Chihuly 


was his student.at one time. Later Chihuly and art patrons John 


and Anne Gould Hauberg established a place called Pilchuck, 


om: “' 


where other students could fo to lenin to work with giass 


Pilchuck (Cs ii5s Sc rnil lies 50 miles north oi seattle ' in the 


A i ps a 





' foothilis-of the Cascade Mountains: The view from there carries to 
= erie bal the waters of Puget Sound. [tis here that some of the greatest mak- 


trs of @lass art come each summer to teach. They are masters, and 





at Nenneny Space Center following none more so than Line Taglapietra, a Venetian, of whom itis said 
ts-13th mission. Dark-colored tila at Pilchuck that asa glassblower, he is without equal 

HO Se CRPEIES FeRIaCS OF “Oh, that's not true,” Tagliapictra said. “Lf there is a difference 
S damaged by debris, sspeciallyice between me and another, it mav be because of the facilities and 

soughed off the man fueltankdur- equipment have, Also; I work with the same people, and the stu- 
iQ launch. Composed af 7 percent dio has become likea kitchen witheve ryt col making their imcrecdit- 
=| 6 and 93 percent an the thes bhi sti fe incredible fool, ire sertily e glace a 

me superb insulators. Seconds atter 4iso at Pilchuck many summers is Jan Mares, a Czech, an 


STSCI Irom an Oven, a cling engraver of plass, He does not blow @lass: ral hor, all ot his work & 


ryt hie “PrarTin rm Pe oy nie 1 { ole ii ap Tad Peru} g 1 che COAT oORG ore i Hp it ihe chs : uittine 


i rric a Lo tre pt iy , arr pees hire 4 nil i nfalcding holed imavpes fl ods d Fi T stl. nd 


IowSt hoping. always hoping 

Wbis Your prece, and you are almost finished with it,” Mares 
said, “Then you do alittle final polishing and, you know, make th 
mistake, You have been with the piece fora month, two months 


. i ] ee | " as Hee act i | hy 
and then in only a second, at the verv last can Dreak 


af, 11 
When he is not at Pilchuck, Taglianietra lives and works on the 
island of Murann, near Venice. He represent: one of the mast 
Important tractitions in glassmaking 
ah 


VWalional Geoeraphic, December 1903 


Pe 





icked by 4 bluedlame, colored 
glass. melts into petals, pistils, 

stamens, and stems inside Paul Stan- 
kard's Mantua, New Jersey, stuche. 
With glass rods and tweezers, the 
artist budds arrangements of blas- 
“root people,” then encases them in 
glass forms up to seven inches high 

For Stankard, shown in a comps 
ite photograph with one af his 
pieces, “the best part is pushing the 
glass to its limits.” More than a third 
of the time he pushes too far and 
ends up with distorted pieces or 
ones marred by bubbles 

A master of the technique called 
lampworking, Stunkard honed his 
skills by crating scientific glass 
instruments. Wow he often finds 
InsoTraton on walks through ihe 
woods near he home, His pieces are 
hated for their exquisite detad, fram 
a leal’s imperfection to the tiny yel- 
low hairs on a bee's body, Collectors 
pay as much as $22,000 to owna 
glass bouquet suspended in a block 
of dear glass 


By the middle of the 13th century Venice was on course to 
become the foremost producer of glass in the world. Neartheend of 
that century the factories were relocated to nearby Murano, os 
there was concern of the danger to Venice from all the fires in the 
furnaces. Itisalso true that it was easier to contain the craftsmenon 
the smaller island and prevent them from revealing the secrets of 
their work to the outsice world. Such information was passed along 
from father to son, and, indeed, it wasn’t until the early 17th cen- 
tury that the first book of instructions for making glass was printed 
in Europe. 

The work of the masters on Murano astonished the world. For 
the most part the glass pieces were blown thin and were light and 
richly colored— perfect for use at a papal Mass or to hold the 
unguents of a contessa. 

Today in Murano, the tradition continues, although not with the 
importance of the past. A hundred factories produce glass on the 
island, but much is low quality, designed for tourists. However, 
there are still artists of renown there. One is Alfreci Barbini. 

Barbini isa man who hasspent three-score years and more creat- 
ing remarkable works of glass art.as did his ancestors starting as far 
back as 1658. “I decided that I would rather work with glass than 
go to school, so 1 started when I was 13," he told me, “Two years 
later, when I] was 15, ] was regarded a5 a master.” 

Barbini is 81, and still by the furnaces on most days, a short, 
wiry, bard-muscled man, surrounded by the 30 workers in his stu- 
dio, handling the pipe, with the heavy gob of molten glass on the 
end, like a youth. It isa fish that takes form in glass as T-watch him 
work, and when itis finished and taken to the annealing oven to be 
cooled ower three or four days, there is a respite of no more than an 
hour before he has started on something new. 

“T have no time for anything else,” he said. Ando the Barbini 
tradition continues. 


| MOTHER TRADITION lives on in Jamey Turner, For him, 
glass isnot to be blown or touched by science but caressed 
by the hands of those with music in their hearts. 

[met Turner, a pixieish man with boundiess enthu- 
Siasim for just about everything, in the classroom of an elementary 
school in Fairfax, Virginia. He was there to play forthe students, to 
rub his fingers over the rims of glasses until such offerings as "Ode 
to Joy" from Beethoven's Ninth Symphony rang through the room 
in tones:more sweet and pure than those of the ocarina, 

The mstrument is called a glass harp, and there's no one in the 
world who plays itas wellas Jamey Turner. He may use a5 many as 
60 glasses of all sizes, each holding an exact amount of water (the 
more water, the lower the pitch), His performances in schools are 
more popular than recess, and there are other times when he per- 
forms with symphony orchestras, always astonishing the audience 
with the music to be drawn from glass. 

There have been satellite recordings of “sounds” coming from 
the planet Jupiter, and, ecrily, they are similar to those of the glass 
harp. [suggested to Turner that maybe there is another, far away, 
who shares his talent with the instrument. “Oh yes, oh yes, Lhope 
so," he replied before reaching for the distilled water he uses to 
tuné his instrument. 
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glass itself," one Waterford official told me, Nevertheless, the 
company now applies a polymer coating to the inside of decanters, 
bringing the level of lead on the surface down to almost undetect- 

able levels. 

‘The company isalso marketing a line of less expensive crystal, 
marle not in Ireland but in Germany and Slovenia. Still, Water- 
ford is too much of a giant in the world of quality crystal to give up 
that market, 

The plantin the south of ireland is heavy with the romance of the 
time when a piece of Waterford was a necessary luxury, Each work 
produced there continues to be handmade, each fractionally difter- 
ent. And the great engravers are still there, men like Eamonn Hart- 
ley, who can put the face of Noah ona piece of crystal and give it all 
the authority of a biblical mypunction, 

Another Waterford worker is Tom Jacques, a quiet than with an 
easy smile. His jobis to take the pieces off the belt-as they come out 
of the annealing oven and examine them for flaws. An impertfec- 
tion, no matter how small, is cause for breakage, and so Tom 
Jacques spends a good part of his day smashing Waterford crystal. 
He iooked at me and quickly sensed what I was thinking. 

“Like to have ago at itr" 

The bow! he handed me had a bubble, or “seed,” in it; otherwise 
it would have been priced in a store at $200. And now it was mine to 
destroy, to hurl and shatter, and I could laugh depravedly while 
doing itif 1 chose. It carried Into the side of the metal bin with force 
enough to set upea good noise, part explosion and part crunch, fol- 
lowed by a rain of joyful, and most satisfying, tinkling. 


OT ALL THE GLASS TECHNOLOGY that touches our lives is 
ultramodern. Consider the lowly lightbulb; 1.8 billion 
are manufactured éach year in the United States, and 
the machine that makes them is-surprisingly aged—it 
ereaks and groans— but has not yet been surpassed. It stands, you 
might say, 5 8 paradigm for those of us-of a certain age. 

Atthe turn of the century most lightbulbs were handblown, and 
the cost of one was equivalent to half a day's pay for the average 
worker. In effect, the invention of the ribbon machine by Corning 
in the 1920s lighted this nation. The price of a bulb plunged, and 
the pale yellow light of those carly filaments flickered in households 
from coast to coast. Small wonder that the machine has been called 
one of the great mechanical achievements of all time. 

And vetitisinvested with nothing so much as wondrous simplic- 
ity A narrow ribbon of molten glass travels. over a moving belt of 
steel in which there are holes. The glass sags through the holes and 
into waiting molds. Puffsof compressed air then shape the glass. So 
it is that the envelope of a lightbulb is made by a single machine at 
the rate of 66,000 an hour, as compared with 1,200 a day produced 
hy a team of four glassblowers. 

The ribbon machine is not without its drawbacks. "For every 
10,000 pounds of molten giass that goes into the machine, only 
3,500 is used,” said Jeffrey Hoffman, operations manager at 
Osram Sylvania in Wellsboro, Pennsylvania. The rest, called cul- 
let, is recycled back into the furnace. 

Coming nv longer makes bulbs for general use, but its ribbon 
machines live on at the Wellsboro plant, which it sold some years 









Glass: Capturing the Dance af Light 


; oe of giass called Prince 
Rupert drops are both tough and 
fragie. Bang them with a hammer, 
and they won't break. But snip their 
tails, and they shatter. 

The curicsities wore named tor a 
1Fth-century prince who saw them 
ata Bavarian glassworks and then 
imoressed Engiand 4 King Charles II 
witha demonstration. The drops are 
crude forms.of tempered glass made 
by dnppmng molten glass into a batn 
of water or all, This cools the exte- 
nor faster than the interior, creating 
surface compressicn that lends 
strength. Stress lines are revealed 
here by cross-polarized light filters. 
Adrop's tail is it Achilles’ heel 
There a mere scratch will set otf an 
explosive chain action of fractures 

Nowadays tempered glass — 
someumes praduced chemically 
rather than by quick cooling—rcan 
withstand pressure up to.22,000 
pounds per square inch, i finds use 
eye qiasses, OVEN COOKWare, Dat 
kethall backboards; and car wan- 
dows that shatter instead of 
breaking inte lethal shards. 
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aro, This is where it all began, ancl where it continues—all the 
clanking, clumking, and hissing of that amazing invention, and all 
the tens of thousands of paper-thin bulbs (twentyv-thousandths of 
an inch) tumbling onto a convevor belt. 

And watching it all, you noght want to applaud the breakage 
ral cofon ly between 3 sand i percent. Or you might wonder, as] cid, 
that 7,000 bulbs cun be packed naked in.a single wooden carton 
me ‘thi no protection but a hebt coming of lubricant on ess h bull 
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|] HE SECRET of plass'’s versatility lies m its interior structure, * Pas 45 of volcanic glass glisten 
Although it is rigid —and thus like a solid—the atoms are within Panum Crater in Califomia’s 
arranged ina random, disordered fashion—characteristic [nyo Natronal Forest. Known aso 

of a liquid, In the melting process, the atoms in the raw. sidian, the glass ss darkened by small 
materials are disturbed from their normal position inthe molecular = amounts of iran. Formed when bor 


wy can find their way back to crystalline = lava quickly cools after oozing te 
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This looseness in molecular structure gives the material what | common natural lass. Hts chemical 
engineers call tremendous “formability” and cape itv for dissoly- -ampositiot is airvliaé to. granite 
ing. “ You can cast a huge mirror or draw outgiassasafiber,” said 4,1) 
Lr, Prindle, the retired Coming technology expert. “And vou can 
dissolve almost anything init, and in great quantities, The ability 
to accommodate allows technicians to tailor glass to the need 

“To make a briliant, sparkling glass, adel lead oxicle or barium 
oxide to the basic sand-soda-lime mixture, for a heat-resistant 
pinss, throw tn boric oxide; for green su placa ade chromium 
and copper.” 


contain 4 lange amount or sib 


ia— the batic noredient in all glass 


ail lentists Continie to csi 4TIMenl With Dew MEXtures ‘orn lz 
manufactures 750 different glasses and glass-related products 
keeps hundred eott 
Wee kk ri stiaicstsinithede more T li lere, men and women sitinsmall 





ousancls al j gli me formulas on record, and «ach 


rooms facing large computers and electron microscopes and other 
exotic Instruments, all ncobing the elusive atoms. 

“We can now understand glass better," said Michael Teter, 
research fellow in engineering at Corning. “What has alwavs been 
missing isa full knowledge of what zg acuiler le wel 
Less than one in ten projects involving new uses for glass succeeds 
NOW al leastwe have 4 chance of knowing why thing: go wrong.” 

Mike Davies ts a London architect, a member of Richard Roger: 
Partnership, designers of the new L eee caf Lond lon building. In 





thatecifice Davies anc his colleagues had opportunities to test their 
IMAP INAONS With Applications of soi cial glasses. The core of the 
bullding is a glass atrium, whose 16-story facarcle ts fashioned of 
14.450 square vards of glass: Into that glass were rolled thousands 
of prisms, to forge diamonds out of the sunlight and add sparkle to 
thattowering house of indemnities 

But Mike Davies sees even more dramatic buildings, using 
molecular chemistry. “(lass is the great building material of the 
future, the “chynamic skin,” " he said. “Think of glass that has been 
trated to react to electric currents going through it, glass thet will 
change from chtar to opaque at the push of a button. Thatgives you 
instant curtains, Think of how the tall buildingsin New York could 





ce form rl Syphon of colors AS f He @ ASS LI then 1s made to change 


colors instantly 


(lass ae instant curtains is available now, but the cost 8 eworhy 





tant. As for the glass changing colors instantly, that may come 
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Dut engineers are not yel prepared totransform, say, the |ohn Han- 
cock Tower in Boston into a pillar of green for St. Patrick's Day 

Lompanies do offer a range of windows designed to conserve 
energy. There are reflective coatings and other elements in glass to 
control the amount of suntight and heat coming into'a room, Mike 
Davies’ vision may indeed be on the way to fulfillment. 


[HERE ARE MANY FAMILIES of glass, among them lass 
ceramics. They are made stronger than ordinary glass by 
netting special glass compositions to form patterns of 
orderly motecules. There is one colled Macor, developed 

by Corning, anc it is str iit & nivterh to be worked on alathe, to have 

nuts and bolts fashioned of it, and to serve as window frames in the 
space shuttle 

There is another, Dicor, also by Corning, used to make dente 
crowns with an aesthetic effect never before achieved. [tis stronger 

Lian dental porcelain, plaque resistant, and highly translucent 

Class fiber optics grew from achallenge laid downin 1966; ma 
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dass pure enough to allow at least one percent of a light pulse 
Oo travel one kilometer (.62 mile) through it. At the time, the best 
nbers could carry the light only 30 feet. 

The answer was found in-extremely pure, flexible, coated glass 
bers. Today the pulses can be transmitted more than 75 miles 
before requiring a repeater device, Fiber-optic systems—using 
lnsers ne larger than a grain of sand —can transmit 32,000 times as 
much information as the equivalent amount of copper wire. United 
States, Japanese, and Middle Eastern investors are now planning a 
one-billion-dolilar project—the world's longest undersea fiber- 
optic cable, stretching from the United Kingdom to Japan via the 
Inctian Ocean. Five fiber-optic cables already link Europe and the 
U.S. Another three connect the West Coast with Japan 

Fiber-optic technology has proved a boon to surgeons and 
patients too: The thin and flexible devices are inserted into the body 
to give doctors living pictures of internal organs, 

Glass aleo helns victims of liver tumors. Beads one-third the 
thickness of a human hair carry radiation directly to the tumor 
According to co-nventor Delbert E. Day of the University of 
Missoun-Rolla, the raciation is delivered in glass microspheres; 
these are injected through a catheter into the artery that supplies 
fo the liver 








blown 

“In this way,” said Dr. Day, “the radiation can be concentrated 
in the areal the tiumor and deliver four or five times the @motunt 
provided by rouline methods.” The beads usually lose all radio 
ACHVItY In two or threr weeks, after which they remain in the liver 
forever. The procecure is now used in Canacla. 

Much research focuses on finding methods of making glass 
almost totally resistant to heat and expansion. Would it be possible 
lo. make an automobile engine out of such glass? As it would con- 
duct little oro heat, the need for a coolant might be eliminated, | 
put the question to Dieter Krause, chief of research for Schott Glas 
werke of Genminy., He seemed taken aback 

“IT can't imagine that,” he replied. “However; new highly 
porous glasses are being developed, and under proper manage 
ment, they could be used as a filter material in some engines.” 

Schott’s main plant, in Maing near Frankfurt, pushes down to 
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the Rhine River; from it have come major advances in zg 
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than a century ago Otto Schott was one of the first to vary density 
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Ot all the optical pieces mace by Schott, none match in size the 
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foil, @site where most ments are awash im brilliant clarity 
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“Ever done, ves,” aereed Alfred lacobsen, a Schott official and 
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garage, it will be less than seven inches thick. Such a monumental 
production ts itself a challenge. After the piece has cooled from its 
2200°F pouring temperature to a more manageable 1500°F, it is 
moved to an annealing oven where it will remain for four months, 
untilit cooleto room temperature. Perhaps the most heart-slopping 
moment in the process occurs When the mirror is removed from the 
mold. The workers are silent in concentration and hardly notice 
that the temperature inthe room has reached 120°F A 70-toncrane 
has moved into position above the mold, and from it 
drop lines attached to vacuum cups. And so the mirror is 
held there ike a hovering, massive spaceship while the 
mold is dismantle 

In the end, after 24 months, the mirrer will be 70 per- 
cent crystalline and completed. [t will travel by ship to 
Paris, where French technicians will polish it, then voy- 
age to Chile. Finally, itwillgo up the mountain in aspe- 
cially made vehicle with 16 axles. The first one of the 
four is expected to be ready in 1995 


HERE HAS BEEN sense of mission in the casting 
hall at Mainz. It seems ws ifthe workers share an 
awareness that when the four mirrors are in 

| place, arranged on the mountaintop and pro- 
crammed to function separately or together as one tele- 
scope, astronomers will be able to study distant objects 
in-more detail than ever before. 

As glass. can reach out to the stars, it can also carry our 
nightmares deep into the earth, In the piney woods of 
South Carolina, technicians are preparing to make glass 
with radioactive wastes. This glass will be jacketed in 
steel] and hidden away forever—one answer to the 
dilemma of what to do with dreaded nuclear refuse 

The ability of the basic ingredients of glass to dissolve 
almostanything, and in large quantities, makes the pro- 
cedure possible. And because glass retains its physical 
and chemical characteristics almost like volcanic rock, 
a block of the hazardous nuclear-waste giass can be 
encapsulated in a stainless-steel canister and buried in 
the ground without fear of leakage. This method has already been 
put to use in France, Belgium, and the United Kingdom 

Inthe U. S., plans are moving ahead to vitrify some of the 34 mil- 
lion gallons of highly racioactive wastes al the massive—J00 
square miles—Savannah River Site in South Carolina. Plutonium 
239 and tritium have been produced there for use in atomic weap 
ons since the 1950s, the height of the Cold War, The site holds five 
heavy-water reactors 

Of the 34 million gallons of waste, 3.4 million emit high-level 
raclintion, mainly from-cesium and strontium isotopes. This deadly 
muck now has the consistency of peanut butter. A duilding in 
which to vitrify the material has been constructed, using 69,000 
cubic yards of concrete and 13,000 tons of steel. The facility will be 
fully automated, for this truly will be a glass to see through not only 
darkly but at a oistance, 

The radioactive material will be mixed with fine particles ot 
borosilicate glass and fed into a (Continued on page OY) 


Glass: Capturing the Dance ef Light 





root forms-of dazzling 
("_/ blown glass are the segnature of 


Bale Chihuly one of 4rnerca’s ev 


Loon Invi glass artists, wie has 
extended the possilities of tne 
medium. Troweh unabee to fiovw hus 
OWN DIGCES SINCE MOSuH) an Bye ina 
1976 aute accident, Chihuly directs 
a team of artists at his Seattle studio 
Saye aftst Harvey Ltleton, at Barty 
mentor: “Hes not pushing the bow 
across the fiddle, but he's responsi- 


ble for the musk 
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I n recent years cold glass sculp- 
ture has ted toa new flowering of 
artistic expression. In the 1992 Olle 
Alberius sculpture Cleopatra,” the 
breasts bring into focus a cloudy sky. 
Craftsmen at the Orrefors 
works in southern Sweden cut the 
figure trom a block of leaded crystal 
and dipped it in aad to give ita 
tlear fintsh. 

Rainbows of colors burst from 
finely finished slabs of optical glass 
that make up many of Briton Peter 
Aldridge’s pieces, Inchiding 
“Amadeus” (below right), "There's 
something very ¢thereal about 
the transparency of glass,” says 
Aldridge, “it's almost siete 
almost a fourth dimension.” A for- 
mer designer for Steuben in Cor- 
ning, he makes use of refracted 
light, designing precise and anquiar 
pleces with the help of computers: 

Creciaw Zuber, a Polish artist liv- 
ing. in Pans, uses hammers.and sand- 
blasting tools to shape blocks of 
industria! glass into savage heads — 
such a6 the 1988 piece from his 
senes ‘Las Bites": he later applies. 
the color. Glass “allows you to dive 
inte another world very quickly,” 
says Zuber. “It’s a magical material.” 
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“T 
Litfany’s work 15 of @ dumb- 


founding versathty,” a critic 

wrote alter seeing a show of the 

artist's Favrilé glass desir 
Drawn to the bridescence of 


ancient glass, Tiffany worked to 


duplicate the effect, He achieved 


ht with his popular jack-in-the- 
pulpit vases by treating the hot 
material with metallic salts 
Though stained-glass windows 
were His cession, less costhy 
lamps.and vases reached a far 
broader aucence 

A, trained painter whe ran his 
OWhiTieien GSlonaiing BUSES, 
Tiffany was influenced by the 
owing, graceful linet of Eurd- 
pean art nouveau The style 
adapted especially well to the 
flavwrertonm Vases hancdilowrs at 
his furnaces in Corona, New 
York, An admirer wrote: “He 5 
imbued... with 6 desire not 
merely to add to the world's 
beauty, but to bring that beauty 
within the reach of the public” 





(Continued from pare a?) omelter where it will cook ata tempera- 
tureof2100°F. And then, destined to harden into shiny black giass, 
it will be poured into steel canisters for burial, possibly m a moun- 
tain in Nevada, 

Test runs of the equipment began in 1990 and are expected to 
continue into 1994, when the actual melting will start. Te pro- 
cess the current inventory of high-level waste will require more 
than 14 years, 


MS DROVE away from the Savannah River Site and headed north, 
to the place in Tidewater Virginia where 1 was born, Thereisa 
church there with a stained-glass window whose memory has 

= stayed with me through all my iife. 

Of all the kinds of glass art, none is more widespread and endur- 
ing than stained glass. It is found not only in great cathedrals but 
aleo on the doors of shower stalls and as the shades for night-lights. 
Ithasalso become an important architectural material, ncorporat- 
ing the glorious union of sunlight and colored giass. 

The Abbé Suger, who in the 12th century rebuilt the church of 
Saint-Denis outside Paris, was among the first to recognize the abil- 
ity of glass to brighten mood and perception, to allow us to move 
outside our physical world, “urging us onward from the material to 
the Immaterial.” 

The process for making stained-glass pieces has remained much 
the same for centuries. Color is brought to the glass by adding dif. 
ferent metallic oxides to the basic mixture of sand, soda, and lime. 
Amber, for example, is created by adding silver; an exquisite gold- 
pink glass contains real gold. Pieces of the colored glasses are cut to 
fit a pattern —say, a life-size depiction of the Venerable Bede for a 
church window —and then are joined with the use oflead cames, or 
rods, soldered together, The process demands not only the vision of 
art but also technical expertise—craftsmanship. Stamed ginss 
made in this traditional way ia expensive, a5 much as a thousand 
dollars a square foot. 

After blossoming in medieval times, stained glass declined in 
popularity, then came back to prominence in the late 19th century, 
Great artists such as Matisse, Chagall, and Braque worked with 
the material. butit wasan American, born in 1848, whose name for 
me came to stand for masterworks in stained glass. He was Louis 
Comfort Tiffany. His windows, lamps, and other pieces glow with 
translucent colors, and they stand among the greatest glassworks 
ever produced 

The window in my childhood church's of the opalescent blue of a 
Tiffany work, but itisn't one. I had come back to the church with 
an awareness that there is a lot of bad stained glass upon the land 
today, glass to inspire nothing other than disdain for poor quality. 

But when stained glass is well-done, when light plays on the 
niece in a way to draw reverence from the soul, then that is cause to 
sit and wonder and think. I thought of a now deceased colleague of 
mine on this magazine, 

He once wrote of Chartres Cathedral and its magnificent win- 
dows, referring to the medieval French church as “a vast prayer in 
glass. ,...” In the church of my childhood, there is nothing to com- 
pare with that, but I think my friend would agree that this stained 
glass before me now is, at the least, a moment of grace- [] 
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Looming large on Superior, the world’s biggest freshwater loke, the 790-foot Canadian [aker Rimousti 
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FIRST LAID EYES on Lake Superior and the big counts 








around it more than a decade ago. | drowned myself in 
its pleasures: fishing lor trout. hunting for mushrooms, 


picking berries in its pine-scented alr, 


Cin my frequent returns to the lake countn awakened in the night, as [was in my sleeping 
Phave been heartened to tind that tl remains as I an a a clin i aril WLI i amis c] | “4 
[ first knew it, uncommonly clear, still heavils where at those fatitudes— splashing throuch a 
forested, and bathed in exquisite soillness, You  qutet inlet vards away. | was grateful for the 
Can Neara lynx scream, lollow the tracks of Wake-up: overhead the northern liwnhts fli 
wolves HUNTING ceer, or sail alone rock-strewn ered, like wind rustling the tent of the sk , 
beaches without seeing 2soul, And you may be We locdian® Teel tims lake 16 alive,” Sad 
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Billy Blackwell. who traces i= ancestors to SUperor if fTEMBInNS, In any Cransiabon 


the (Qyibwa who loved this jand. We Sat on the Today some 600,000 people. live along the 
1 — . y 

ice iinnesota shore, listening to waves lake’s |. 700-mileshoretine (map, page fy), but 
_ 4 a id hia 

Murmur agaist the rocks Lt provided Out more than half are clustered in Thunder hay, 
erancdtathers with food to cat, watertodrink, Duluth, Marquette, and Sault Ste. Mari 
, . . | T =i = rm rT] I a] - 

water to bathe in. Said Billy. who Wears | That leaves plenty of real @state for wilolite, 

tlark ponytail and gaxes across the water. “It unspoiled views, anc waterso clear that as one 

has aso,’ fisherman told me, “A cmile from shore I just 


lt is easy to understand why the (yibwa  dipoulacuptul and drink tt 

nights to Superior’s often superior is the broaclest freshwater lake in 

bitter coldl shores. French Canadians who the world. It could swallow Scot 
saddled Sunerior's mountamous blue waves 1,400 square miles to spare or tu 
in birehbark canoes calleditle Jac supeémenvr, its shoreline New Hampshire, Vermont, 
amply referring toits location abovethe better Massachusetts, Rhode Island, and most: 
known Great Lakes Huron and Michigan, Connecticut combined, Something set adil 
could float 160 miles across the lake from 

Rossport, Ontario, to Munising, Michigan, o 


neariy 400 miles from Duluth in the west to the 


| a | i 

ling Ta Ful ne NEL i A oe Viare Wh LES ea cl, lt 
4 3 rae rig 
Cry ‘| ink J 1 (eet At tie cee} ESL DOH 


washbasin, it would cover both North and 


South America with a foot of water, Those 


nigin wbout the weather as farmers cio 


We have lane areas a6 close to unspoiled 
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WiOotmMess fs Vou UT anyYWohiereé 1h Cero We 
IS states, said a proud Minnesotan 


‘Right there on the number three tee sat the 
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“Tt has: the clearest and colaest water of any 
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former vice president of the Lake Superior 
Center in- Duluth, a freshwater education cen 
tor a rir] ha big thi wildest, accorting ti | iT 
Varshall, mining-equipment executive an 
‘wreckie,” a student of jost ships Litre 


Sonofa Swede, Lowis During, #4, 0] 
Superior, Wisconsin, reflects ona life 
anent trapping coyotes, repairing rail- 
rods, dnd loading grain elevators, His 
pioneer father’s name wis _fonsason, burt 
there were so marty fonssens in the log- 
ring comps, he just changed his mame, 
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Bit 


4 billion vears ago and split 
eaitl John Green, a geologist 
Vlinnesota., Duluth 


it didn't continue.” 


within the earth 
open the crust,” 
at the 
We're not sure why 


Liniversity af 


The hook-shaped rupture in the middle of 


the continent might have placed Wisconsin 
and parts of Michigan anc) Minnesota 
the (oulf of Mexico is 
location would have been open sea had the rif 
hot mysteriously healed, 

H Duluth John led me 
Th thick Young aspens and brambles up 
Halfway up the 
slope, blocks of basalt five feet thick protruded 
from the eray buckteeth 
“This is some of ava, hesaid. “Th 
flocded out for When it 


tl crested a 


where 





today. Detroit's presen! 


Fifteen miles west 
throue 
P| CLOne tw 


A Tite les cuti rOp 


earth like great, 
the eerluest | 
millions of 
weleht of jt 
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stopped, the sheer 
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Photographer MET DFORD TAYLOR was formerly tn 
the staff of the | foptadan Pitot As a free-lancer he 
captured Australia’s “Simpson Outback” for the 
April 19927 :moGRAPHIC. His work has also 
appear in NATIONAL GENGRAPHIC TRAYELER 


Water 
anc the lake ¢ 
uration of a wolf’s head 
insula on the south 
mouth. Isie Rovale, 45 miles long by 2 miles 
wide, is the perfect slanted eve. Ninteon Bay 
at the top forms a pricked-up ear, ancl to the 
lake narrows to a long nose 
sniffing at Duluth 


levels cose and fell with glaciation 
ventually settled into the config- 


The Keweenaw Pen- 


chore opens the animal's 


enuthwest the 


pee LIKE THE CHALLENGE of living 


_ uphere,” said Cindy Hayden, who 


with her husband, Paul, publishes Lake 


Superior Mogazine in Duluth 


Kl thing that 
woulld paralyze most parts of the country. We 
ust dig out.” 

Winters are long, but seem longer 
real summer is just a blown kiss. The warmer 
wellher sprends a green blush over land thatis 
cent iorested. Tie rest seems dominated 


we mot a yard of snow, the kind of 
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GREATEST OF THE GREATS 
All the other Great Lakes combined wouldn't fill this inland sea, 
which holds .a tenth of the world’s lig<wid fresh water. The French 


called it le lac supérieur, the upper lake. Duluth (left) isasweet = ws 
sight to mariners who safl from as for as Asia to pick up cargo. | 
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WISCONSIN, 


by wildflowers, with riots of lupine, hawk- 
weed, and buttercups, 

The color, summer mildness, and wild 
flavor bring millions of visitors. Winter 
squeezes out all but a sprinkling of skiers and 
snowmobilers. By October the northland 
belongs again to the true lake people. 

“This country is not for everyone,” said 
Wendy Bell, former mayor of Marathon, mid- 
way along the north shore, “It's expensive— 
fuel costs especially—and if you don't like 
winter, vou wouldn't be caught dead here.” 

“T came because it's not crowded,” said 
Gary Cholwek, a fisheries biologist in Wis- 
consin who moved from Washington, D, C. 
Would it go the way of other unspoiled land- 
scapes—discovered, then loved to death? 

“Forty below," Gary said with a wink, 
“has a wav of keeping out the riffraff.” 

Memory fails where cold weather is con- 
cerned. This isn’t too bad, I told myseif, 
assessing the bite m the air as I crunched over 
snow outside Duluth's airport one January 
evening. Lopened my mouth and took a quick 


The Superior Wry of Life 















breath to ask directions... and gagged on the 
cold, When I'd gotten my voice back, and my 
tlirections, I asked how cold it was, “I 
don't know," the voung woman shrugged, 
“between 10° and 30° below [Fahrenheit].” 

[It had actually crawled above zero at mid- 
afternoon, I learned later, It stayed cold the 
next day as | watched a dog-pull contest at 
Duluth's Lester Park. Dress for the event was 
muftin-man clothes and Mickey Mouse boots, 
Infants in strollers peered out of puffy down- 
Allied fabric. All ages attended to watch adog- 
pound mix of canines lunge against the traces 
and pull aweighted sled Dh feet. 

Contestants included collies and pit bulls. A 
pany-sive Lrish wolfhound dragged off « thou- 
gand pounds as though he were strolling to his 
Food clish. 

My favorite was a 35-pound wheaten terrier 
named Tobie that looked like a fluffy leash 
decoration and pulled like a Clydesdale. Rear 
paws digging into the snow, back arched, she 
towed inch by inch.a 420-pound sled, 

“T grew up with sled dogs, but I don't have 


ii 


room for them now,” said Tobie's owner, 
Jean Frogner, “So 1 taught Tobie to pull. It’s 
all just an excuse to get outdowrs.” 

Yards away from the pull was the finish line 
of the Grand Portage Chippewa John Bear- 
grease Sled Dog Marathon, a 500-mile race 
commemorating @ late 19th-century Ojibwa 
mail carrier, Both the pull and the race were 
partof Duluth’s four-week Winter Sports Fes- 
tival. Every community seems to have one. 

At Houghton, Michigan, home of Michigan 
Technological University, students race on 
snowshoes and speed skates and in homemade 
dovsleds, with students as dogs. I'd never 
before seen volleyball played with mittens on 
snow-covered courts. (No spiking allowed— 
the cold-hardened ball can deliver a knockout 
blow.) F walked across campus with Heidi 
Movers as students put last-minute touches on 
howse-size anc sculptures. 

“Twas set to go to school in Florida,” said 
Heich,a sophomore from Maryland majoring 
in chemical engineering. “But Il came up here 
to help my older brother move in, and I was 
impressed with the friendliness and the sense 
of personal salety in the community.” 

At the Bon Soo Winter Carnival al Sault 
(pronounced Soo) Ste, Marie, Ontario, | 
watched participants in the Polar Bear Swim 
cook ina mass sauna, then run 50 yards to dive 
into a hole in the ice of the St. Marys River, A 
submerged steel cage protected them from 
being awept under the ice by the current 
Cocky arms lit their faces on the wav in; des- 
peration marked their scramble out. 


| ELISHING THE COLD seems almost a 
x relimon. | golinto my carat Bon Soo 
ta coax the blood back into my fingers just 
4s Gerald Desmoulin one his two voung 


daughters headed cross-country on skis. 
“We're only going three miles," he-explained. 
“Tt will warm us up. If you let weather stop 
wou up here, vou [] spend more than halt vour 
life indoors,” 

Skiing may have come to North America via 
Lake Superior. “We can't prove it,” said Ray 
Leverton, curator of the National Ski Hall of 
Fame at Ishpeming, Michigan. “But so many 
Scandinavians came here to fish and work in 
the mines, it's 23 food acandidate as any.” 

The bread-lonf mountains around the lake 
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aren'tas hich as the Rockies or Sierra, but nei- 
ther are the prices forskung them, Inadequate 
snow is seldom a problem, Fifteen inches fell 
the day | skied one of the dozens of resorts 
around the lake. | found control difficult on 
slope angles hidden by the whiteout of falling 
flakes. Then] met Dick Nooe of Neenah, Wis- 
consin, who wears a banner that reads, front 
and back, “blind skier.” 

“Thke Geuring out the tall line of the slope 
by the wry it feels," said Nooe, who lost his 
ertit nm Korean War combat. To steer him 
away from trees and other obstacles, family 
members follow, shouting “left,” or “right 
sharp” when necessary. 

“T accidentally directed him into a pile of 
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hak plete = me re hi ls Le r| | i t Le e” 
daughter Marikathon said. “My brother ran 
wire fence. We felt terrible, but he 


tees Pine 


him into a 
US ees Up An 
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Keep WHI if Wwin- 


tures thal thr 
my forehead, A question nageed 
did the Native Americans 
ter without central heat and high-tech fiber- 
filled clothings 

Halfway between Thunder Ba 
and 35 miles west of Luke Superior, I met 
Wie le rey the 


man the following summer 


realities of tte. LaAnoeng Aeress 


Gunflint Lake, 


primitive 
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(reatures four-lepred amd two pity 


dlong Michigan's Au Train River, one 
Of hundreds of streams emptying tite 
Superior Ss clear depths, Sand amd warm 
iter drow swimniers caper to use all of 
the brief summer. Tie frigid foke ttretf 
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from home, you can roll upin blanket, sleep in 
40° below.” 

Although tamiliar with Indian wear, Char 
lie laughingly disclaimed his forebears’ cus- 
toms, Did he make ceremony after shooting a 
moos, to thank it for the gift of sustenance? 
“Wo, no, no,” he said pleasantly. “My prand- 
father did, not me." 

Back across the lake, Bruce Kerfoot smiled 
and shook his head. “It's ingrained in him to 
deny Indian ways, because the early white 
men insisted they were bad,” said the owner of 
the Gunflint Lodge, a fishing resort run by his 
family for more than 60 years. “I"ve shot 
moose with Charlie and caught him putting 
pert of the liver in a tree. He claimed he was 
(UST caching it, bul itwas an offering.” 

“The Indians looked after me ina very 
nobtrusive way when | first came here to run 
a fishing camp,” said Bruce's mother, Jus- 
tine, one of the lake country's living pioneers 
“When they could no longer make a living in 
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the woods, they went to the cities, where they 
were cheated and learned to cheat. But when 


Bruce was growing up, they were always 
around if he needed help in the woods,” 

Ad tribal headquarters in Sault Ste. Marie, 
Allard leeple, avoung Indian spiritual leader, 
sce economic opportunity in Indian-run gam- 
bling casings for the Ojibwa living around 
Lake Superior. “We opened our first one in 
1984," he said, “and it has created jobs and 
tribal income. The ability to earn money is the 
thing that people respect now." 

But gaming has its critics even among [ndi- 
ans. Far from the clank of coins and the chim- 
mg slot machimes, another tribal member says 
he believes his people should try to market 
their natural skills. “Indians look at the world 
differently from non-Indians,"” he said, hail: 
ing like an old friend acormorant arrowing by 
“ We beleve everything has a soul—trees, 
birds, the lake itself. More and more whites 
come to us saving they don't understand the 
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want to know how to live 


fo he 


that the. 
That's what we really bave to offer 


i Bla “| 
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Wwaln 
knowledge of the natural world 
Achieving harmony with nature is a lesson 


not casinos.” 


passed down the generations, | gathered fram 
Joe Dan Rose, a biologist for the Bard River 
Ojibwa band at Odanah, Wisconsin. “The 
elders stress the importance of mamtaining 
balance in your life and looking to nature asa 
4 lot of us have lost sight of that. fvou 


rice 


lose balance, bac things may happen 


| yA! ANCE IS on many minds around the 
) lake these days. Development ma\ 


be spotty compared with that in milder 


regions, hut the effects are showing AE), 


Examples of every kind of environmental 


seWare, Indis- 


sirhorne 


problem can he found here 


trial effluents, agricultural runoff, 
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Ina flurry of tulle and satin, snowflakes come alive in a dream scene 
from Tchaikovsky's The Nutcracker, performed by the Duluth Ballet. 
Bockstuge, two ectros fall inte reveries of their own while awaiting the 
curtain call, The communy, with eteht professional dancers, elevates 
the city’s reputation as a cultural beacon on the north shore. [t was 
the choreography of cargo shipa, entering and leawing the harbor that 
put Duluth on the map, however. Largest port on the Great Lakes, 
Puluth-Superior has shipped ore from the tron ranges for a century. 


pollutants,” said Jake Vander Wal, a biolo- 


) the Canadian government's envti- 
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“There just 
really wreck the place,” 
The early fur trade brought littl change 


te the area's aD DPATANCE Lumbermen, how 





ever, VIrluA He Whit PINES Of 
From 


9th century inte the early 20th, t 
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Minnesota, Wisconsin, and Michigan 





the tate i£ 
127 0-foot trees wernt into houses for an €éxpand 
ing nation. On the Canadian side, spruce was 
also used for paper-making pulp. Today's for- 
ests are stands of 70-foot aspen, birch, spruce, 
and pine, reaching for sun and superiority out 
of a confusion of undergrowth 

Cin the south shore the citect of that turn-ot- 
the-century + 


anvone dreamed, Vast areas were cleared, wi 


utting Was more profound than 


tered with slash. scarred by fire and erosion 
Few white pines were left for regeneration 


Much of the recrowth consists of trees used for 





With a parting glance at her all-male 
crew in blue, Ot. Sandra Stosz formally 
ends her two-year duty os captain of the 
Li, S. Const Guard cotter Eatmai Bay, 
When vour fife ts in danger during a 
storm,” save Stoaz, “it doesn’t matter 


Lovour coptain isin or a women.” 
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— 
Pu) 
=e 

Lt 
i 


dm and bust has 
other rich resources. MUIniIng compantes ewan 


a 7 | a . ‘| =, = _ : 
following copper deep underground in the 


s, Lhe red metal drew miners fram Corn 


i 
if | j= 
i 


Wall, Germany, and Ireland across the sea and 
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com ina place called Laurium. Copper made 


fortunes for investors back East, and when 
Horace Greeley satel 
he meant Mm 
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shaved the Reweenaw nearly bald for 
fuel 


hike mining tunnels 
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sor Larry Lankton 
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== Peninsula,” said Don Ryan, spokesman for 
Cleveland Cliffs, which manages the tw 
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Planting season in the Midwest means potash-moving time-on the 
ike. A deckhind sweeps the lost of 18,000 tons of Saskatchewan 
potaush—an ingredient of fertilizer—into a ship's maw at Thunder 
Bay. It would require a train 180 cars long to move the same amaiunt. 
In Wisconsin witers Marty Erickson untongles a whitefish from a gill 
net winched up from 150 feet deep. The fish will likely end up on a din- 
ner table in Chicago. The fourth generation of his family to fish com- 
mercially, Marty has a strategy: * Work hard and watch the weather.” 


has gone largely unheralded outside Ontario 
East of Marathon three 
dinmost a ton of cole 
Ales production 
Volcanism at Superior almost three billion 
brought gold in solution that 
squeezed into porous earlier rock and dis- 
persed, instead of solidifying in a vein. Suf- 
fused th vast expanses of underground rock, if 
must be removed by giant machines and sepa 
rated chemically, no job for 4 sourdough with 
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A sluice 

“These are among the newest and safest 
mines in Canada.” said Don Hriskevich as an 
elevator sped us a half mile down at the Wil- 
hams Mine, largest producer of the three 

A. gale of pumped-in fresh-air blew 
us as we Splashed through puddles of water in 
big at a subway station. Safets 
rooms with fireproof doors and auxiliary air 
supplies were scattered throughout the mine's 
For the dangerous job of loading 
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rock loosened by explosives, 


not people 


tractors are at 
A lront-end loader growled 
into the branch off our tunnel, and the driver 
dismounted, Using a remote-control console, 
he directed the machine into a roomful of 
blasted ore; like an obedient beast, it loadeda 
hauler the size of asmall swimming podl 
Some 350 million (U. 5.) dollars’ worth of 
Fold flows annually out of the mines, which 
employ about 1,200 workers at an average 
salary of $50,000. Most live in Marathon, still 
heavily dependent on a pulp mill. The town 
recerves a million collars a vear in taxes from 


tik. 
TIS, 


the mines, and fecleral and provincial govern 
ments get millions more 
boniniza may last another 20 years 

Living around most of the lake requires 
currency wherever you can find it, 
lrequently from the pockets of tourists. Com- 
plepon of a circle-route highway in the ] 960s 
made it possible to drive completely around 
Superior often within sight of it, Along the 
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little the 
ast of the lake, 


RIVER. a Lown on 


highway 50 miles : 
long advertised itself as the coldest Spat in 


Canada, adubiousdraw. A3O-foot painted 


claimed 


thermometer visible fram Highway 17 
that in 1935 the temperature plummeted to 7, 
chow fer 

Nowadays the town 
bear cub. Six vears azo a loca 
that In 1914 & troop train stopped in White 
River and (Capt. Harry 
black bear cub a5 &@ mascot 
Winnie for the soldicr’s home in Winnipeg 
called to En obnael and was turned over to Lon- 
don 4-00 when the into combat 

Tame as a dog, Winnie béecamea favorite of 


boasts about a famous 
historian Fourie 





howeht a 


Lolbourn 
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troops Wert 


fhe Superior Way of Cafe 





marie 
A Pa 


rb Lay 


Hritish children, 

Christopher Robin, son of the author 
Milne, Milne’s books about his son and 
bear — Winnie-the-Pooh—and Pooh's animal 
friends: became classics. It all 
started in White town would like 
you to know. In 1992 a bear 
the thermometer, 

Bayfield, Wisconsin, 
town tosaahn i met 
1971 athe ¢ Islands just offshore were 
designate edie national lakeshore, guaranteeing 
uncluttered vistas for yachtsmen. Skipper 
Weil Raymond let me take the wheel of the 30 
foot Cotchun-Sun while be chatted about saal- 
ing on Superior. 

“This lake creates its 
Sad, asa stitt breeze sent Ws surgi 
light chop in brilliant sunshine 
storms offshore that were never reported on 
the marine raclio. Hut 
behind these islands for safety.” 


among | them a boy 


children's 
River, the 
Statue eclipsed 
changed from fishing 


cainacouple of decades. In 
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own weather,” he 
ne throuen a 
“lve been in 


you can always duck 





“Hey, U's just a blizzard,” say folks in 
Thunder Bay as children race to St. 
Peter School, Despite appearances, 
wether clases schools here only an dwer- 
age of one day a year, Demographics is 
another mutter: St. Peter shout its doors 
last summer because of low enrollment. 


At the foot of the hillside town and in two 
ntarby communes, pleasure bouts nose into 
some S00 slips. Boaters eat well, so fine restau- 
rants sprang up ashore. (ine ofthem fulfilleda 
dream for a couple of music teachers, Mary 
and Jerry Phillips 

“We bought this house a5 a summer place in 
said Jerry 
Phillips, from an antique chair in the stately 


1974. then btean renting rooms, 
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Old Rittenhouse Inn 


“Wie Started serving 
breakfast, then dinner, 

“We try to present a regional menu,” he 
said, “and people bring us things unexpect- 
edly, A man just came in with some chante- 
relies, those lovely golden 
They'll be on tonight's menu. A guy came in 
one spring day and said, “The fiddlehead ferns 
are out,’ and we said, “The what?’ We fea- 
tured them tor days.” 





mitsh reams 


(on the Minnesota shore a successful artist 
told me, “Young people complain that they 
can't find jobs. I tell] them if they want to ive 
here, they've got to create their own," 

Within the lake itself, a renewable wealth 
wae nearly exhausted. The lining of mostly 
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volcanic rock leaves Superior free of sediment 
and infertile compared with the other Great 
Lakes, exactly the kind of habitat preferred by 
lake trout. Feeding on smaller fish such as her- 
ring. they grow slowly to lunkers of 20 to 40 
pounds, prized by sportfishermen. A tastier 
native, the whitefish, is a bottom feeder more 
often netted than hooked. 

Rail lines built in Wisconsin and Minnesota 
in the late 1800s expanded commercial mar- 
kets for both fish. Fishermen from Norway 
joined the ethnic mix around Lake Superior— 
descendants of French explorers, Finnish 
lumbermen, and Cornish and German miners 
as well as Swedes, Danes, and Scots. Among 
the Norwegians was the grandfather of 


The Superior Wey of Life 


Grand Marais artist Howard Sivertson. 

“Here he found a chance to fish and own 
land in a familiar climate," Howard told me. 
“The shoreline even looked like Norway's, 
without the mountains-in the background." 


- UNDREDS OF FISHERMEN once set 


their gill nets in Superior. By the 





1950s the sea lamprey, moving up from 
the lower lakes, began decimating the 


lake trout, a major commercial species along 
with whitefish and herring. By the 1960s com- 

mercial trout fishing was severely restricted. 

Meanwhile overfishing prompted the crash of 
herring numbers, “A lot of us were suddenly 
looking for a new way to make a living,” said 
former fisherman Julian Nelson at Bayfield. 

The two species have been recovering, and 
some remaining fishing operations are pros- 
pering. A chemical with a tongue-twisting 
name —3-trifluoromethy!-4-nitrophenal—re- 
leased in lamprey spawning streams has been 
suppressing their populations. Antipollution 
enforcement has greatly reduced smothering 
siltation from mining and forestry operations. 

“We've got to take care of the lake or there 
won't be fish for anybody,” said 45-year-old 
Dean Halvorson, as we balanced aboard his 
wallowing workboat near the Apostle Islands. 
“We can live with regulations.” 

In the narrow wheelhouse his wife, Mau- 
rine, steered to one of their three trap nets, 
with mesh wings that guide trout and white- 
fish into a one-way chamber. “You don't 
waste fish in a trap net, because they’re-still 
alive when you get here,” he said, dipping the 
squirming catch onto his boat. Maurine tossed 
an undersized whitefish back to freedom, “A 
lot of fish die spoil in gill nets." 

As adeckhand took the controls for the trip 
back to shore, the Halvorsons gutted their 
catch and iced it down for delivery to retailers 
and local restaurants, They average 3,000 to 
5,000 pounds a week over a five-month sea- 
son. “This isa great way to make a living,” 
crowed Dean, as wind ruffled his blond curls. 
“Out here on the lake in the fresh air.” 

“You won't be saying that when the fall 
storms come,” muttered Maurine. 

Squalls of a different sort have arisen over 
the lake's future. “Its fresh water ts our last 
major untapped resource," said Todd Kessler 
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—___Cabin fever afflicts four- 
year-old Lacey Day, who 
on a cold morning in 

—__Sault Ste. Marie, Ontario, 
feels as chained up as her 
dog, Bear, In fair weather 

——.. fer parents take her to 
watch shins thread the 
locks on the St. Marys 

———— iver between Lakes 
Superior and Huron. 
Once carrying more cargo 

ly thon the 
Panama or Suez Canals, 
the “Soo” locks mow 
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aft the Inland Sea Society, a citizens group 
based in Bayfield. “We shouldn't screw up 
that one,” 

Damaging pollution of the other Great 
Lakes has bred concern for Superior. An inter 
national Joint Commission (JC), with repre- 
sentatives af both the United States and 
Canada, has pronounced the lake “relatively 
pristine.” The commission also recommended 
In [O90 that Supenor become a “demonstra- 
tion” lake for environmental protection. Both 
governments; said an [JC report, should cre- 
ate programs aimed at “zero discharge” af 
pollutants into its waters. The governments 
have agreed initially to target nine toxic sub- 
stances, including DDT and PCHés (polychlo- 
rinated biphenyls), both of which may arrive 
airborne from thousands of miles away. 

Can Lake Superior become « model of puri- 
ty, a wilderness home to hundreds of thou- 
sands, but stay unspoiled by modern living? 

“Zero discharge is a noble intent, but itis a 
major concern to these of us in commerce,” 
said Davis Helberg, port authority director in 
Duluth. “I would hatte to see crastic action 
hurt busmess and then fine out later that it 
Wasn tnecessary.” 

“We welcome development,” said Mary 
Burnett, who operates the Serendipity Gar- 
dens Café in litth Rossport on the Canadian 
shore, “but we want it to proceed at our pace, 
And we want it done richt.” 





LUSsrorT came to symbolize for me the 
enduring charm of the lake country. 

A couple dozen houses le scattered 
against a slope overlooking asky-blue bay 


and emerald islands: The only hotel is a 
Lit-year-old railroad guesthouse 
known a5 the Rossport Inn—six rooms with 
bathrooms down the hall. From the wooden 
balcony you can watch a sailboat, maybe a 
couple of launches from Duluth or Thonder 
Bay cruise in and tie up. Their crews stroll up 
the bill for a dinner of fresh lake trout. Unecer- 
tain weather keeps the village small 
something in the seesaw of temperatures 
seems to breed vigor, for the lakeshore is 
awash in ageless oldsters. “Everyone stays 
active,” explained Don Jenicek of Washburn, 
Wisconsin, whose 83-year-old father had just 
taken on ahouse-painting job. “You just walk 


restored 


ip 





out the door and there's something to do." 

Psailed outof Rossport one August morning 
on afishing boat captained by 84-year-old Ray 
Kenney, retired school principal and lifelong 
fisherman. First and only “mate” was his 
wile, Josie, in her early 80s. ‘The other passen: 
ger was 96-year-old George Paradise, aretired 
Iowa judge who has been coming to Rossport 
every summer for almost half a century. 

“My doctor tells me Limprove when | come 
here—lower blood pressure,” said the judge, 
a small man, sunbrowned despite the pith 
helmet that covered him like a parasol 

“He and Josie won't admit it, but they're 
very competitive,” Ray whispered as we 
trolled over shoals 50 feet below. Josie struck 
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ot waves that broke: 


kicking up five-f 


bow. The judge sat silently in the stern with an 
impassive Josie. I chat vith Ray only to 
hide my own uneasiness. We finally churee 
behind the lands near Koesport, the wate 
crew still, and thi Le re wanclered torwe l, 


, pout 


if here one 





Converts to Supertor s rugged graces, 


Brother Peter, left, and Brother Steven, 
of the Society of St. John, exercise bod 
and soul on Michigor’s Keweenaw Pen- 
insulo, site of their new monastery, Says 
Peter, “At first the only thing we fad wes 
the view, and that was nearly enough.” 
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“Look around you at 
look overheid at the canopy stretching over 
Mature 15 
the foundation of all religion. And this is 83 fine 
a church a in evier DEB her) uncles 


Amen, Judge Paradise (| 
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FRESH FROM A BALTIC STORM, snow brightens the neoclassic columns 
of the Kazan Cathedral, completed in 1811 by Alexander I, one of 


St. Petersburg’s most ambitious builders. 


— 


s oe | We Ames, nama 





A MORE FANCIFUL SIDE of Russian architecture, little seen in St. Petersburg, 
is reflected in lavish mosaics gracing the Church of the Resurrection, 


built where Alexander I] was assassinated in 1881. 





ST. PETERSBURG —THE HEROIC CITY 


“The haughty Swede here we'll curb and Pee Tridfvashoh itive Thee tama’ Wy tar Pad 


Hy prted 7 ore ¢ pow pert of fhe 


hold at bury, And here, to gull him, piel rite a Krextershiy ree eae ta mitige COMB an, oma 
city.” Thus, according to the Russian poet lant " dallgnd pie eaagtie “film 
Pushkin, did Peter the Great in 1703 found ay ie 
his it on the Baltic Sea, then virtually a (att gy 
| Swedish lake. 
Peter's atrong- a 
| hold, named for tana ET 
| his patron saint, Vinleneliy : 
| boter suffered the tslanc 
| agonies of war on 
on unsurpassed 
scole. Blochaded 
by German troops Guenevmir 
in the fall of 1947, ita 
the city—then 
called Lenin- wey: \ St. Petersburg 
graod—saw its 
supply lines cut off with only a month's food POINTS OF INTEREST 7. Karan Cathacdral 
in reserve. Nearly a million died, most in 1. Admiralty @. Mariinsiy Theater 
the “winter of starvation,” 1941-42, when et nt ee 
rations were reduced to one-sieth or less 3 i. tnastel Delsaeriiey ‘+ oe heap ee 
of normal. Miraculously some 1.4 million Pale (2. Sommer Garden 
survived. Supply routes across frozen Lake ’ Feeine 2 ee arena 
Ladoga eventually enabled the Lenin- Oy ee eee 
Erdders to outlast the infamous “900 daya," 6. General Staff Building 
fiving to tell of the longest siege of a great 
city since biblical times. 
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here be first set 
foot on the Baltic 
coast, lecencl hae it, 
Peter the Great pro- 
claimec: “Here ther 
shall be a town.” Ant ao on 
Hare [sland (right) on May 16, 
1/04, workers (ail the founda- 
tion for the Peter and Paul For 
tress, his bastion against the 
Swedes. The city of St Petere- 
DUT soon spread across the 
Neva delta. Itrepiaced Moscow 
as Russia's capital in (712 

A travelerio his youth, Rus- 
Sia 5 great westermifer Was 
determined that his new capital 
LTutate the LITA STE SEA POrts of 
Landon and Amsterdam, which 
were familiar to him-from his 
brief stints a5 a shipwright. 
Linly an -autecral and yisvonary 
could have built-such a city, and 
neither Sweden nor a reluctont 
court in Moscow could stand 
in bis way ws he dragged Russi, 
a backward giant, into the 
modern world, At prodigious 
cost LO the imperial treasury, 
a citv more European than 
Russian thus rose from. the 
Raltic swamps 








Today Peter's legacy is every- name, changing it to Petrograd, 
where: in the wealth of baroque or Caty of Peter, But a name 
and nedclassic architecture; in change could not mask the 


the dozens of research centers 
famous for discovernes in chem- 
istry, genetics, psychology, ane 
space sciences, and in the ship 
Yards that once equipped the 
soviel Navy for nuclear con- 


ftontation with the West, Acce+- 


sible year-round, the harbor 
links “Peter,” as its five million 
Inhabitants call the city, to the 
Oy HOT) SA. 

During World War |, ‘Tsar 
Nicholas 1 Russified the city's 


bankruptcy of the Romanov 
dynnsty, which wae toppled by 
revolutian in LOl?. In 1o24, 
following the death of Lenin, 
the Soviets— who had returned 
Lhe fovernment to Moscow — 
changed the name again, to 
honor the Bolshewik leader 
The name Leningracl lasted 
until 199), wher the new 
Russian Parliament quietly 
approved the city's petition to 
resume its historic name 


St. Petersoure, Capital of the Tyars 
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ORNATE FACADE and opulent interiors mark 150-year-old Beloselsky- 
Belozersky Palace, which long served as a headquarters for the local 


Communist Party and thus survived the Soviet era intact. 
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party worthy at 
Latherine the (areal 
herself) the grand 
ball at Vusupow 
Palace was one oi 
Sse Ver such fetes: in St Peters- 
burg lust New Year's Eve 
Playing perihl parts, actors 
conjured up the Romanov era 
[or an auchience of wealthy 
lortieners by parading to a polo- 
naise in meticulously researched 
costumes. The highlight of an 
expensive packare tour, this 
Witimate St. Petersburg ex- 
perience included Caspian 


Sen caviar, French wines, and 
Riesiun bliin served in A room 


Natio 





gleaming with crystal and golc 
Retweer Courses PuestS could 
vist the salon where, in 1914 
Prince Felix Yusupov attempted 
to kill the fanatic monk Kasm 
tin, Resentment of his: influence 
ver Nicholas I], last of the 
Romanov dynasty, and his 
emineis: Alecanich. helped fire 
the revolution that led to their 
arrest and execution. Refusing 
to die even after being poisoned 
and shot, Rasputin chased 
the horrified prince outeice 
where co-conspirators finally 
Crowned the monk in the trigia 


Mioy hua Caria] 
Elsewhere in St. Petersburg 


Hi Georrapnic, Lecemoer 7903 





today's Kussian aristocracy 


of entrepreneurs and artists rich 
in hard currency celebrated 
their new prosperity with ex- 
Lravaegant parties. At these galas 
the air was perfumed with nos: 
talgia for a Russia long gone — 
an age of glittering accomplish: 
ment when St, Petersburg 
reined as a world center of 
music, ballet, and literature 
Here flourished such writers 
45 Pushkin, Grog, ane Los 
tovevsky und the composers 
Tchaikovsky, Rimsky- 
Korsakov, and Mussorgsicy 
Reflecting that legacy, the 
city counts some 30 theaters 


devoted to the performing arts 


Renowned the world aver 
among balletomanes 1s the leg- 
endary Mariinsky Theater 
iabovel, known during the 





Soviet era as the Kirov ane «till 
the hottest ticket in town 

Tsar Peter and, later 
Catherine the treat filled 
St. Petersburg with mentor 
from abroad, hoping to foster 
Lhe artistic und liberal values 
of the European Enlightenment 
in rough-hewn Russia. The 
iristocracy, who spoke French 





and murried their children to 
French and English nobiles, cid 
their fest to imitate western 
Europe in everything from 
architecture to manners 

Under communist rile, the 
arts—thougch conservatized by 
Soviet censors — were lavishly 
subsidized, The Bolsheviks ma 
have made Moscow the political 
capital of the Soviet Union, but 
St. Petersture remained its 
cultural nvel—a position 
Petersburgere are resolved to 


maintain. 
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NAVY TOWN from the start, St. Petersburg through all its 
incarnations has relied on the sea for its livelihood. On the Neva 
River a full-dress submarine crew celebrates Navy Day 1992. 
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SCENE OF VICTORY PARADES and political uprisings, Palace Square 
fronts the government's General Staff Building and the Alexander 


Column—a monument to Russia’s triumph over Napoleon in 1812. 





ight from £0 aut sun 
dances about the 
Cereal Hall (below) 


— t 





in the nearby town 
of Pushkin, formerly known 
i Usartkovye Selo, of “tear's 
Village," Once the summer 
residence of Catherine the 
Grent, the palace remains a 
peeriess triumph of Russian 
ae art. Reduredd to 
AL Gantee nan during the 
Ani d rhs tal oma eat 
chapel (right) have been 
stunningly re-created, thanks 
mainly toa massrve postwar 
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of Catherine Palace 


Pt & § 1 _ 
Ce tae et 
am "| Giat | i 
‘| 


wos 





restoration effort by the Soviets. 
Modern-davy Mirhelangelos 

two members of a four-man 

EAM pain stakingly reproduce, 
in on antechamber to the ball- 
room, one of Lhe palace 's great 
ceiling paintings; “The Mar. 
riage of Bacchus and Ariadne 
[In the adjacent room is the 
few ly re-created 9,000-square- 
foot Driumpoh of Russia,” the 
largest ceiling painting in all 
Earope, “Lhope to God they 
are able to finish their work, 
Says assistant director Nikolai 
Nagorsky, “because there isn’t 
angther generation of geniuses 
who know thts craft.” 
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National Georraphic, December [003 











“T HAVE A WHOLE LABYRINTH of rooms... and all of them are filled 


with luxuries,” wrote Catherine the Great of the Winter Palace and 


the adjoining Hermitage, where Pavilion Hall fills one small corner. 











ALIVE WITH CLASSICAL SCULPTURES, Peter the Great's Summer 
Garden gleams under an autumn snow. By special decree, Nicholas I 


restricted use of the park to officers and the “decently dressed.” 











torming heavert, the 
tears filled St. Isaac's 
Cathedral (left) with 
icoms, frescoes, fold, 
marble, and tons of 
malachite from the Ural Moun- 
tains, Ome of the world's largest 
domed cathedrals, it cost ten 
times a8 much to build as the 
Winter Palace. 

Flushed with victory over 
Napoleon, Alexander l—who 
was intent on making St. Peters- 
bure the most exalted capital in 
Europe —stucted 24 different 
plans befor athectral 's 
foundation was laid in 1818 
Designed by a French drafts- 
man, Auguste Monticrrand, the 
massive building rests on 10,000 
tree trunks sunk by an army of 
serts into the marshy banks al 
the Neva. The gilded dome, 
coveréd with more than 200 











pounds of gold, has become a 
city landmark, visible from 
25 miles away 

Peter the Great had brought 


the church under state control in 
L721, two centuries before the 
Bolsheviks cust. religion into 
near oblivion. After the 1917 
revolution both the clergy anda 

tubboarn flock of behevers were 
treated with scorn and subjected 
to arrest and harassment. Like 
moat of Russia's great cathe- 
drals, St. Isaac’s survived the 
long night of Communism 25.4 
Mise um 

Ctficially St. Lsaac’2 remains 
a museum, with worship sér 
vices only on major holy days 
But there is no lack of churches 
for the faithful—or for the curi- 
ous, many of whom fumble to 
cross themselves, mystified 
low ritis als lone forgotten. At 
the Cathedral of the Trans 
figuration above) group 
wedding ceremonies help satisfy 
Anew longing Among young 
Russians for spiritual identity 
Steve Ravmer’s book Sf. Prtersourg 
will be released mext fall by Turner 
Pubtishing, Ine., Athonta, Georgia. 


St. Petersbure, Capital of the Tsars 
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HALLOWED HALLS of Russian academia fill Vasilyevskiy Island, where 
institutes, libraries, and museums along University Embankment 
embody Peter's dream of pulling Russia into the modern world. 0 








Baloncing on a passion 
vince, a fermole Helicon- 
ius butterfly lays @ rast 
of about 30 ees. Notu- 
rol cyanide protects the 
plant from most led 
eating caterpillars, but 
a Heliconins species 
are immune to the poi- 
son, Adults even xyrethe- 
size cyanide, moking 
themsechves distasteful to 
birds. Born survivors, 
the tropical insects can 
live 25 times longer than 
most other butter(lies, 


Passion Vine Butterflies 





Article and photographs by 
DARLYNE A. MURAWSKI 


PAIR OF LONG BLACK WINGS with Stripes of 

brilliant yellow flap easily in the cool dawn, 

propelling a-stender body in stately fashion 

through the rain forest understory. As if 

lighter than air, the butterfly wafts past me 

directly toward a flower w 

als are unfolding with the day, She is a mo- 

nonsense flier, given nol to crazy zizs and zacs but to the 
unwavering pursuit of a straight course. 

Entranced, | watch her land, anchoring herselfto a petal with 

four wiry lees. Immeciately she uncoils her shiny black probos- 





1O5E OTANnEge pet- 


cis, drives it into the tube of the flower, and begins thrusting her 


head up and clown repeatedly, Within ten minutes she has 
mined aball of white pollen larger than her head. By coiling and 
uncailing the spring-like proboscis, she works the pollen 
upward to a point where she can feed on it throughout the day. 1 
notice that her wings are terribly tattered 

Suddenly a black-and-orange butterfly, no less threadbare, 
swoops in. “Black and yellow” opens her wings to shield the 
flower. She plunges her proboscis down the tube for an instant 
and sucks up traces of nectar, The interloper pounces feet first 
on the defender, again and again, battering her delicate wing 
scales. Thwarted, the famished butterfly at last loops away in 
search of an easier meal, 
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Pod fight erupts over 
a Psiguria flower 
(opposite) as two 
Heliconius battle for 
iecess to (ts nectar 
and protein-rich 
pollen. Afony butter- 


flies feed on nectar 


ond must amiss a 
lifetime supply of 
protein while eating 
lecwes in the coterpil- 
lor stage. The process 
con tribe montis, diur- 
ing which they are 
vulnerable te preda- 
tors. Heliconius zips 
through the caterpil- 
lor stage in two wees 
because it ts able to 
feast on pollen pro- 
hein os on adult. 
Heliconius species 
apan the Americas 
(mi) but ore most 
plentiful in rain 


forests like those of 


Colombia, where 
researcher Mauricio 
Landres (below), has 


focused his studies. 





To test the victor further, | gently grasp the 
veins.on the leading edges of the forewings and 
pull. She hanes. on. [ pull harder. And harder, 
Still she does not loosen her grip, 


ENACIOUS IS NOT A WORD that 
eprings to mind fora butterth’, vet 
itaptly describes the 38 species of 
longz-winged butterflies in the 
genus Hewcontis, In fact, these 
spectacular butterflies are Full of surprises. | 
got to know them in Costa Rica, in the sweet- 
smelling forests of Corcovado National Park, 
where I soon discovered that there is even 
more to them than an iron will and a glorious 
eet of wings 
[had come to investigate their habtts as pol 
len feecers—a trait that makes them more like 
bees than butterflies—and plant pollinators. 








Discovering that they also compete for flowers 
bY APEressive KICKING WRS an unexpected 
bonus, In unusually dry times, when food is 
scarce, they literally fight for their lives 

Most-acult butterflies live about ten davs. 
but Aaticonts can live for several months. 
(The record 1s nine months.) Aelicontus but- 
terflies have evolved relatively large brains 
and sharp memories, And all of them are po 
sonous. Their brilliant markings remind pred 
ators of that so effectively that other butterflies 
imitate them. 

Meconms butterflies are adaptable too. 
When their surroundings change, they are 
able to acquire a whole new set of markings to 
aptabal- 


7 i i i ' 
ity, they remain dependent upon a fragile web 





ensure their survival. Despite their a 
of interacting organisms, including 
and sources of pollen and nectar. This, af 
course, makes them vulnerable to destruction 
of habitat, a senous. threat to many of the 
world's 17,000 butterfly species: 

(orcovado National Park, 141,000 acres of 
nchiy vaned habitats, isthe stuff of dreams for 
icpidopterists. It harbors ten species of Hel: 
contwd, in the subfamily Hehconiinae, often 
calléd longwings: [heir other popular name, 





ost plants 


passion vine bulterthes, derives not from the 
orange-hiossomed plants adults pollinate but 
DARLYNE MunAWwSEI, a research associate at Har- 
vard University, is currently working on the ecol- 
EY anid genetics of tropical rain forest trees. Before 
CUming to science, she earned a master’s in fine arts 
and now Oridees the two worlds with nature phe 
ogrepiy. Lhis & fer first article for NATIONAL 
WEOG RA PEL 


Nationa Geographic, December 1903 








from the vines the young caterpillars gobble in 
nreparation for their ten-day metamorphosis, 
inside the chrovsalis, into winged maturity 

Some SOO species of passion Vines nave to 


cf il 





Middle and South America and the sout 
United States host heliconiine caterpillars 

My fascination with Hefcontms and the for- 
ests they inhabit began in childhood, when | 
wowld lose myself in the accounts of 19th- 
century explorer-naturalists ike Thomas elt 
andl Henry Walter Bates, who wrote of the 
butterfly‘s “elegant shape, showy colours, 
and slow, sailing mode of flight.” 

My chance to witness this painted fight 
came in 1979, when, as a doctoral student at 
the University of ‘Texas at Austin, I joined the 
first summer course in Corcovado taught by 
Larry Gilbert, now chairman of the zoology 
department. Several of us collaborated with 
him, catching and marking longwinges for a 
stucly of their populations 

“A hot spot for Heliconms” is how Larry 
describes the patchwork of young and old fo 
est and open ground where we worked. “They 
like disturbed sites and forest edges, where 
they're more Likely to find flowers and host 
plants.” Ewen 80, longwings are quite rare, 
averaging only six to nine per acre for all spe- 
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OLUPFPED with o& long-handled but- Pollen from a Psigourioa flower clings to 
terfly net, at first] would rush in oninch-long proboscis (opposite), which 
for the scoop. Scaring up & Heoh- Hetieoniua uses to scrape the flower's 
comms, I overcompensated Dy anther (above), The author holds a live 
swinging the net wildly—and was specimen in her lips as she collects tts 

eft watching in dismay as the butterfly pollen load. “I don’t have three hands,” 
ese ped Chrer the course of time, thouch, I she explains, 
earned where to wait, how to stalk them, anc 


when to x Od 


‘nother problem was telling the species 


apart and weeding out varius identical 
looking but unrelated butterflies. And when | 
a Aeitcontus, [ hac to fig- 
ure outits sex. Females display the same sirik- 
Ing colors and patterns as males, but males 
have a thinner sbdomen, with claspers on the 
end to grip the female while mating 

During inating, males deposit both sperm 





was sure [cl nette: 


and a pungent chemical that diffuses into the 
air from the end of the female's abdomen. The 
odor, which varies among species, repels other 
evitors fora time. If you catch a whiff of some- 


sprobably the “anti- 
aphrodisiac” of a newly mated A. erate. | 


thing like witch hazel, it 





wishi could bottle (Continued on page [32) 


Passion Vine Bultertite: bed 


{0 bullerfly 














In a mating frency, a mole connects with 
a female even before she has emerged 
from her chrysalis. A foiled suitor fliurt- 
ters below. Researcher Erika Deinert— 
who inks identifying numbers and colors 


| fine 
itso appenling that I've acquired the habit of 


sting females of tite 


the weet smell ofa mated A. Aeunlteni 


whenever | 
. walking throuch the 
ip the faint but familiar 


erent and follower it to a 


Species 
catch them. ()n occasion 
WOMIS, 1 Ve Picked 
black-and-vellow 
A. hewrtiond hidden among nearby leaves 
“You are what papular 
saving, and I can think of no better confirma 


tion of it than Aels {thir 
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Dlants have mostly male flowers that aré laden 
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petals (bright 
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ry sunrise the butterfte: 


within their orange or recldish 
colors lure butterflies), Rach flow: 


en with eve 
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enjoy the prospect of a fresh meal 


] mpg er tire ot wit ye ihe POC ur—hye sar 
ngWIne harvesting pollen 
ns Near t inner 
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load and blending the ingredients by agitating 
Part of the haul escapes this 
thal a butterth 
from 2 Male to a female flower, it 
Ceposits JuUstenouen viatte 
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Lad ess 
usual) 
pollen for the plant 
to set seeds. When the tacky erains are suitabh 
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buttertly turns on its head 
pump—there’s actually a little 
there—and draws the broth up the 
What goes in i a wholesome meal. full of 
protern and containing a far higher concentra 


hon of the ten amino acid 


“= Le 
‘ TI 
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a | 


than other butterfly foods. The effect on life 
Spain ts dramatic. A study of longwings rinsed 


ri 
in Larry Gilbert's rooftop greenhouses in Aus- 


: 1 i . 
On snowed that those mven a pollen-free diet 


abouta month. But those fed on p 


died atte! 


len lived six months, or even longer 


Bill 





1S: 15 POO pews. for Anyone who breerts 
them in cantiwity 
enthusiasm for butterflies lec] him to earh 
retirement irom & career in engineering, In 
L988 he opened Butterfly World in Cocoanut 


(reek. Florida 


Ron Boender is one. Ron 


Now several other states have 
hutteriiv 200s, but Ron's place remains one ot 
i} the strains of 


i 
: eds of tho 
hundreds ti iL 


| 
stors alichtevery year to enjoy thi 


the largestexhibits of 
Vivaldi*: 
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learning center of the brain is pro- 

portionally lars 

butterflies 
Back in the 1960s Larry found that individ 
Wal butterthes make repeated stops at particu 
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hummingbirds, and bats, all of which have a 
keen memory for their environment 

(ine morning I staked oul a Prigwrte plant 
and watched several longwings tHoat in, one at 
atime, tocheck out the open flowers on each of 
the branches. [he same ones later returner to 
the same flowers, offen in the same rcer, 
throughout the dav. It was as if they had 
drawn a cetailed flower map, to which they 
referred as needed. When no longwing was 
lanking, I plucked a flower, The tutterfires 
that had already made stops at that ilower 





looked stymied, fluttering up and down where 
the flower should have been. But they soon 
recirew their maps and then wnored that spot 
Next ] CaM) i Hower toa stalk without blos- 
som. Notone butterfly changed its ight plan 


to expiore the lake 
tt ay 5. : I lol | 1 i ind ts Be Bhs q how 1 
[n baa ala Hite Te Te PEO PRE ee se 4 HLe LELrel 


tal sunbeame cast a dim light on the forest 
flea r, | acctasionally pene ke q up a dazzling 
wing cloud from a resting-place in the shade 

After a hard day of foragme, Aeliconits 


down with the sun, upside down, hanging by 
their feet in clusters of a5 many as a few dozen 
Most come home torooston precisely the sam 
twig or tendril 


1] be | cre Li i s. 
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(in occasion Il accompanied felh 
student Jim Mallet on his inspections of sleep- 
ing butterflies, Jim knows more than anyone 
else about roosting longwings, but he can onk 
suppose Why they are homebodtes. “The most 
likely reason,” he told me, “1s that it affords 
DPOLECTION From Precarion by inexperienced 
birds, or possibly bats, that have not yet 
learned of the butterfly’s cdistastefulness 

Distasteful? They are fiving cyanide 


Py ron fF aot e ie catia rflie 





Stratecic defense tactics help passion 
vine plants fend off onsiaughts of 
Heliconius caterpillars, some species 


of which stage coordinated issaults as 
they devour the leaves (opposite), Some 
plonts sprout yellow protrusions (above) 
that closely resemble Heliconius eggs. 
These discourage femoles, which avoid 
laving eggs in occupted territory. Possion 
vires chen entist mercemories for protec- 
tion: Sugary leof secretions (above, cen- 
fer) attract wasps amd ants (top), which 
cat nearby eges ond caterpillors 


capsules! In Corcovado I saw how invulnera- 
blethey seemed; it was as if they lived ina glass 
bubble that no other animal dared break. 
Thomas Belt, who traveled in Brazil around 
1870, had remarked on it too: "I observed a 
pair of birds that were bringing butterflies and 
dragon-flies to their young, and although 
[Helicontus} swarmed in the neighborhood, 
the birds never brought one to their nest,” 

Larry Gilbert thinks that it is amino acids 
derived from pollen that allow Aeliconits 
adults to synthesize their own cyanide. They 
may even be primed with it during their cater- 
pillar stage, a process Larry and his students 
are now looking into, Passion vines contain 
toxic cyanide compounds that repel leaf- 
feeding insects, hut Melicontus caterpillars are 
somchow equipped to process these poisons. 

My colleague Peng Chai was curious to 
determine what cues a predator to shun clis- 
tasteful butterflies, At our research site in Cor- 
covado be released butterflies of many species 
into cages containing jacamars, Did these 
resplendent cousins of the kingfisher show any 
innate preferences? 

“Wo,” Peng emphasized, “everything ts 
learned. If they attack a butterfly, they gener- 
ally consume it, At first naive birds attack just 





A hungry jacamar in Costa Rica prepares 
to throsh the wings off a monpoisoncus 
relative of Heliconius. The bird avoids 
the cvanide-loced species. To distinguish 
between tasty ond foul, the jacumear 
detects differences in color, body shape, 
and flight potterns, 


Las 


about anything, but they very, very quickly 
figure out what to avoid.” Not surprisingly, 
they habitually avoided HMelicomins. 

Passion vine butterflies do give birds fair 
warning by their distmetive flying stvle. They 
fly slow and straight, using their long abdo- 
men as-a rudder, Such efficiency would be 
disastrous for tasty butterflies —ones like the 
blue morpho, a tropical giant that flits across 
forest clearings, or the ubiquitous skipper but- 
terfly, darting about like a maniac. These are 
stunt fliers —typically short and squat of body, 
with a fast, strong wingbeat—designed to 
evade predators. 

Fast fliers share another strategy cryptic 
coloring on the underside of their wings. 
There's nothing muted about the wings of 
Meliconms, Blazing patterns —reds, oranges, 
yellows, and whites on a field of black— 
broadcast a warning: “Beware! I taste foul.” 


ance may he to pretend you are, And.as 

the German naturalist Fite Mijeller dis- 

covered more than a century ago, even 

poisomows butterflies in the 4ame area 
evolve the same color patterns. By their mim- 
icry they reinforce asingle, striking image that 
birds remember, 

A place like Corcovado might hold ascoreof 
copycat species, some imitating unrelated but- 
terflies or moths, To further confuse butterfly 
people, one Heliconms species may have as 
many as 20 distinct geographical races, each 
with different patterns mumicking those of 
other bad-tasting butterflies in their range. 

Leaving Corcovade for the shrinking for- 
ests of the Colombian Andes, I visited my old 
friend Mauricio (Mauro) Linares, a biology 
professor at Pontificia Universidad Javeriana 
in Bogota. Mauro has been exploring the 
genetic basis of mimicry. He has shown that 
Aeliconts can adapt quickly to changes in 
hahitat—but, in the face of rapid tree clearing, 
not always quickly enough, 

One day we drove to within clambering dis- 
tance of the Dagua pass, near Cali. Here, 
about 6,000 feet up, geography conspires to 
bring together three races of MHelicontus 
cya one from the Pacific slopes to the west, 
one from the northern Cauca valley, and one 
from the southern part of the valley, 

| was struck by the fact that the three races 
displayed an astonishing diversity of hybrid 
forms. To understand how the color patterns 


| F YOU'RE NOT TOXIC, your only msur- 
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For butterflies there is acfety 

in numbers—especially if they 
all don one uniform thot warns 
readuetimacuia birds to stay away. This wiform 
¢ moy differ from ploce to place, 
as revealed in the four pairs of 
Helicontus at left, Each meniber 
of a pair represents 0 reogra: 
phical race of its respective 
species. Although the “partners” 
are of two different species, they 
howe evolved nearly identical 
wing patterns. wen unreioted 
butterflies ond moths may join 
the masquerade. Once o bird has 





tasted a poisonmis Heliconius, tts 
color pattern is permanently filed 
under "Do Not Towel 


Fi 








Having a relative for dinner, a full-grown 
Heliconius caterpillar rears up to attack 
a smaller one on @ passion vine. With 
half the species cannibalistic, Helicontus 
butterflies are among the few creatures 
that con stomach their cvmide-laced kin. 


are passed down, Mauro has collected and 
crossbred generation after generation of A 


i 7 
Puget 7 ft apoVIT 


HAT S HOW. he got the surprise o 

his life. On March 275, 1985 

Mauro walked into the university 

greenhouse and saw a ghost. The 

Specuel flapping before him was 

black, with the white and vellow markings of 
an entirely different specie 

[he first thing that came tomy mind,” he 


recalls, “was, what the beck 6 Aiwa doing 


in here?” But it wasn't Efewere. Through luck 
and intuition, Mauro had crossbred two #7, 
eviiio butterthes that had Lhe rmeht genes to 
produce a perfect mimic of the rare Eleunia 

Decades ago the region around the Dagua 
pass was home to Alsunea, a toxic buttertl, 
restricted to forest, and tts 4. cydno mimic: As 
more and more land was cleared, Eitwmio 
diminished! in numbers, and the mimic cisap- 
peared altogether. “When I put the pieces 
together,” Alauro said, “Tl reahzedI°d created 


a ‘rhost of MiIMmIicry pas 

Meanwhile a toxic longwing called A. era- 
fo, which prefers more open country, has pro- 
liferated, and with it matching form ol 4 
cyano, Mauro found that as few as five genes 
control thie ciiterences In Wing DATE Pas 
between the mimics of Eleunia and A. erata. 

“This story, het says 4 an excellent 
example of how human disturbance can cause 
rapid evolution and affect biodiversity.” 
Wlawre plans fo breed A. cvdmo “ghosts” and 
set them free, He wants to reestablish them tn 
the Pe fragments OF TICN MON TARE for- 
est where some Elsunia shill fly 

[tis said that « buttertiy can, with a flap ol 
ite wings, change the world —that the npple it 
Sets out Can spawns hurricane. [rue or not, 
nassion wine butterflies have changed m 
world. As I have unlocked a few of the 
SP crets, LAVe COME tO s6é (NEM as embodying 
all the beauty and complexity of nature itself. | 
hope Mauro succeecls—for rarely, if ever 
we gel the chance to restore to nature even a 


tin’ part ot Wital we have taken Ae ee’ O 
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ESCORT IS AMERICAS 
BEST-SELLING SMALL CAR. 


PEOPLE LIKE GETTING THEIR 
MONEY'S WORTH. 


FOUR ESCORTS FOR THE SAME LOW PRICE-AND 
IT'S THOUSANDS LESS THAN THE LEADING IMPORTS. 
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HER STUDENTS BECOME LAWYERS AND JUDGES. 


EVEN BEFORE THEY GRADUATE. 









roedy Eiler fh equet tly 





Lori U 





holds court in her high school law — 

“ 
class. Her students stage mock trials, ¥ h 
rl Wing the roles of defendant, prosecutof, — By 


and public detender. —- 
=D — 


LW 1 or a 
Whv? Because Lori teels her students 


best achieve by doing. That's important in a school where 





creative resources must tar exceed budeets 
By thinking in new and different ways, the 
ah 4 become better students. Better citizens. Not to mention 


; : 
better lawvers and puUCPeES 









For educational methods that truly Inspire 
achievement, Lori receives the (Good Neighbor 


Award, alone with a contribu- 





rion of 5 OOO co Shaw 
High School of East 


(Cleveland, Ohio. 


(GOOD 
NEIGHBOR 
AWARD 


roe PRESIDENT S&S REPORT ON THE 


Education Foundation 
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CITIBAN€3 


NAMCHAEL Ripe 


Kids and Teachers Penns 


Show Their Mettle comet a thre yung ai Fi 


fi a — - ' = - ae 4 ™] 
the young men above seem cans returned from London, 28 
PTET SA 1 Ses. DER Tess eeoerophy Leach fees Washing 


its because nothing lees thin ton, (3. triveted to (arte dale 

the honor of the Linites 
it htake, [he tno had hattiled fram Outreach Program. Thanks to the 
behind to move within reach of vic- Morris 5 ond Gwendolyn | aM it 
lory atthe first Intemational Croog Foundation aad Am rak. ihe ? acl 
raphy Civ ay which matched the twoweeks of mtensive se 
LI}. S. against teams from the United 
Kingdom and Russia. The Societs 
and Citibank cosponsored the Lon 
don evel 

hcon tell ou that im ce a wlits 
the autente at the Royal Geo- 
Tra pinic 
cTaichine 7 
round qwestion from moderator 
Aiex [rehec: What river of 4.218) 
Kihometers (2 O00) mules) rises in the 
Tinels Mountains of central hme’ 

he winning (). 5, (cam came uf 
with tl Whe kceria. 

[t was great to meet the kicks 
from other countries,” save Noel 
Erinpert, 14, of Flint. Michiean 
“We're sending pictures and letters 
hack ana beats already, * Now! 
tlone with Michael Reap. l4 
Woonsocket, Rhode Island. and 

eitrey Hoppes, 13, of Lancaster 
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rhed 9 hard since onilege! 
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Who knows —perhaps Yvonne 
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To hear the editors of «Motor Tree? talk ine 
about the new Dodge Ram isto realize the  <emaoce “Sams 
rules have rie They proclaimed the 

to be “...a mew 
| standard bry switchs tull- 
size pickups will be 
_— Aodged.” And declared 
i = it”... force with which 
‘i. to be reckoned.” Our 
3 a a sentiments exactly. 

Dodge Magnum series V-6, V-8 and 
Cummins Turbo Diesel engines wrote the 
book on power, And with the new Ram's 
available Magnum V-10 they're getting two 

cylinders better: To the tune of 450 Ib raf 
rorque and 300 horsepower. 





- aad 








Ram makes a powertul state- 
ment when it comes to safety, too. 
It has one safery feature no full- 
size pickup ever had before. A 
standard driver's airbag. There's 
also available four-wheel anti-lock 
brakes. Along with high-strength 
stee! door beams, Anda dozen 
other safety features. 

There's no rule saying trucks 
have to ride ike trucks. That's 
why we gave our new Dedge Ram a new frame and 
improved SUS Peri SOM travel. We just wouldn't hear of 
making a noisy pickup, either. Fact is, we worked very 
hard to make our new Ram a standard for quietness. 

Sure, pickups have always been workhorses. Now 














they re a convement place to We've provided an extra measure-of protection, too — 
conduct business. With an available using more exterior galvanized steel than any other 
center console between the front full-size pickup on the road, and making substantial use 
seats. Behind the seats, there's of anti-~chip materials. 
plenty of room for an mgenious — et Here's one last point to consider: Ram also has more 
optional storage system. And back maximum payload than other full-stee pickups. Not to 
in the bed, you'll find a set of tie downs so well engineered, mention the terrific amount of weight it carnies.. ewith the 
they can support the weight of the entire truck. editors of Motor Trend. 
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Don Belt’s informative article on Sweden ( August 
1903) made me recall a country and people that I so 
much enjoyed on past visils. But what justifies the 
subtitle, “In Séarch of a New Model”? Sweden's 
progressive society and political-economic system 
constituted a model for other nations in the pust 
und will continue to do so in the future, | am sure. 
Despite its new, More conservative yovernment, 
which is still far to the left-of the Clinton Admin- 
istration, Sweden will retain its economic democ- 
racy with its strong welfare safety net. [sit envy or 
msecurity that causes us to tuke pothots (aleohol- 
ism, suicide rate, lack of initiative and ambition, 
etc, at Sweden's way of life, which is inmany ways 
supenor to ours? 
Lawrence M. Fiscaaaca 
Freino, California 


We were promised a heaven that combined the 
wealth of a market economy with the “caring” ofa 
socialist state. But the economy stopped erowing. 
and the government could never replace the caring 
that only family and ciose fends can give. The 
welfare state was nothing more than a socialist 
dream—<disastrous for business and economic 
prowth. We are abruptly awakened with the harsh 
reality of broken promises and tax rates that can 
exoced 65 percent. 
Nits HAST 
drackholm, Swiden 


Lam # 21-year-old average Swedish guy about to 
finish my military service, mandatory for all Swed- 
shmenover |, You pinpointed the problems that 
Sweden is facing in many areas. I especially appre- 
ciate the background history and the discussion of 
Olof Palme’s murder as a milestone for the Swed- 
ish model, But when Belt says that we lump all for- 
cimers under the term invendrare, | can only refer 
to my time in the LI, 8. os a high school student, 
when f was called “alien.” | would prefer being 
called invandrare instead of being associated with 
monsters from outer space. The very good picture 
on pages 20-21 is not at all representative of mod- 
em Sweden but might be for 50 years age. Alsothe 
ending quote sounds like a line from one of Ingmar 
Bergman's surrealistic films. | think the dingnosis 
for Sweden was loo pessimistic. 
Max FLOBENIUS 
Aurlvkoeu, Sweden 


How mteresting is the picture of skinheads wear- 
ing T-shirts that bear the logo of the old Cotton 
Belt Route and the legend “White Only” (pages 
26-7). Inthe carly [900s my family lived across the 
street from the rails of the Cotton Belt—officially 
the St, Louis Southwestern Railway Company. 
Much has changed since then, The Cotton Belt has 
been absorbed by the Souther Pacific, and J 
noticed a black engineer and conductor on board 
the last ime I visited Tyler, Texas. The logo's out- 
line is that of a cogwheel on 4 cotton gin that bales 
pinned cotton into A(K-pound wrapped bales. 
JuLiAN MarDock 
Dallas, Texas 


The biggest shame of the Swedish government 
after World War Ui was that it tured over German 
soldiers who sought asylum there to the Russians, 
even soldiers who deserted from the German 
Anny dunng.the war. Many tried to com»;©it sui- 
cide or to mangle themselves. Even the sick and 
invalided were carried aboard Russian vessels. 
Most disappeared without a trace in Stalin's gulag, 
Enuasn Opsecn 

Ratmegen, Germany 


Before we American readers smugly compare our 
vaunted pursuit of excellence with the Jagom aspi- 
rations of under-40) Swedes, we should note one 
thing. The average lagem Swedish plumber, cleo- 
triclan, mechanic, industrial trainer, or software 
engineer (my field) is noticesbly more skilled than 
his or ber American counterpart —better trained, 
mare current, and more meticulous. My years in 
and near Sweden taught me that the standard of 
lagom tsually exceeds what passes as excellent 
here in the L,S.A. We should ail be so lagom. 
Jim TRUEBLOOD 
Adanta, Geornia 


AS. a fecent university graduate in biochemistry, 
[ have bad the pleasure of studying bacteria in 
Many Courses and continue to be fascinated by 
their aze, complexity, and beauty. Thomas Y. 
Canby’s stimulating article did not sufficiently 
credit Mernus aquaticis, a bacterium that lives in 
hot springs. [t has revolutionized the analysis of 
DNA. by laboratories around the world through its 
Wc in a gene amplification technique known as 
polymerase chainteaction (PCR). Thistechnique, 
devised by Kary Mullis and colleagues at the Cetus 
Corporation in Emeryville, Califormia. literally 
aimnplifies small amounts of DNA by using a heat- 
stuble enzyme from the bacterium, PCR has been 
used to amplify ancient DNA and DNA left in 
blood, semen. and hair at crime scenes for DNA 
comparisons, 
Davin PAN KEW 
Lorraine, Quebec 


National Geographic, December 1903 


To Operate This Highly Advanced Training Equipment, 
It Takes A System Of Sensitive Counterweights, Reinforced Suspension Cables, 
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There are good reasons why the 
NordicTrack exerciser is known as 
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Like SPAR, mid-l&th-century England had an.im- 
poriant chemical industry using microbes. Pyrite 
(fool's pold), eroded from coastal cliffs, was 
shipped to Lendon and spread over outdoor plat- 
forms to be decamposed by bacteria. Rainfall 
sceping through became copperas (ferrous sulfate 
evution), which, when boiled and: crystallized, 
was Widely exported as “green English” for 
making sulfuric acid 
MICHAEL S. (OOTTERILI 
Freviwater, tile of Wight 


In the literature on genetic engineering, possible 
problems ansing from the genetic alteration of 
species ind their subsequent release into the envi- 
ronmentare consistently downplayed. We have no 
working model sugeesting that these procedures 
are <afe. The use of recombinant OTrRanisins in 
controled environments has delivered valuable 
results, such as Humulin and interleukin, But 
releasing large numbers of mutants inte the eco- 
syetem without full understanding of the possible 
consequences 1 irresponsible. We need to hook 
coréfully at how this technology is used lest the 
human race find itself once again emerging from 
the primordial pond 
Casxpace Sa¥Loe 
Livenia. Wichipan 


Horn of Africa 
Robert Capute's article touched me to the core 
and transported me back to lands, people. and 
feelings that infiltrate my dreams. In November 
1992 Lieft my job to work a5 an emergency medical 
relief officer im Bardera, a small town completely 
destroyed by the tragedy still afflicting Samaha 
today. | spent six months watching those feautiful 
people move from sheer desperation to hope and 
back to fear again. We provided food and meidi- 
cine: we filled bellies and healed wounds, We 
helped plant their fields and clean their water, but 
We alsa left them to deal with their orphans, anger, 
and inoperative social structures. | watched their 
dreams destroved. If ] could wish one thing for 
them nt woul be notud—Somah for “peace.” 
Vlaeecy S, Greenman 
Pivbureh, Pearcy Vania 


The article subtly perpetuates the widespread 
mivth that dtugs cause untieocial behavior. The 
mild stimulant kat.or Cathe edulis, is consumed 
across social classes by i majority on both sides of 
the Gulfof Aden, much as tea ts consumed by the 
British, Since Kat is taken by both the law-abiding 
and the anarchic, the despicable behavior of the 
“voune Somalis hich on kat who stole mad ter- 
ronved” cannot be sand to be cuused by kal. Drugs 
are only the prowimal cause of behavior, not the 
underlying—ond infinitely more important 
social one 

NEY Loves. Jr. 

fenpe, Arizona 


Vehion Geomapiic, December 1903 
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WILDLIFE AS CANON SEES IT 


WOLVERINE RANGE 








Wolverine 
Coateiiis: 
SPHNCHAS! 2p 
Adult size: 
Langin, 65 = 105 erm 
tall fy —26 om 
Adult weight: 14 
Habitat: Varying type 
fran northern fetests 
bo tures iin Enero 
Asta and Morin Arserics 
Surviving hacciher 
indinavir 
I hotographaed it 
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NATTRE 


Living only in the remmotest areas, the wolverine has heen described as 


‘an atumal of the solitudes.” Thouweh noted for its prodigious strength 





and survival abilities, this predator and scavenger remains largely 
nature..As its habitat continues to shrink, the wolverine has become 
symbolic of the world’s rapidly dwindling wilderness, To save endan- 
gered species, it is essential to protect their habitats and understand 
the vital role of each Species Within 
the earth's ecosystems. Photography, 
both as a scientific research tool and 


aS @ means of communication, can 








12lp promote @ greater awareness 





and understanding of the wolvenne E0S ] 
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As an Eritrean living im the States, |] would like to 
thank Robert Caputo for hrs matter-ol-fact ond 
umto-<date article. 1s been a long time (May 1483 
and September 1985) since | saw o GEOGRAPHIC re- 
port about thal unfortunate region of the world. 
Despite the fulure of the West 1o reward their suc- 
oess. the Enitreans—hoving paid dearly for the 
pest 30 years— wil] rebunld their nation alone ond 
become the bright Tuture of Enst Anca 
; Samson TERLE 
Aaston, Maiiachietts 
Tibet's Chang Tang Reserve 
Tour article discusses the recent negative impact 
of human hemes on the environment im Chang 
Tang andin Tibet asa whole without mitcating the 
squrce of the problem. Giniv since Chinas oocupa- 
thom of Tibet have mining, road construction, and 
other develapment been pursued m earnest. (chi- 
nese effortste “develop” Tibet are the direct cause 
af the animal extermination you descmbe. The 
Dalat Lama. ff reinstated. would turn the entire 
country into a wildlife preserve, in keeping with 
Buddhist traditions regarding the sancnty of all 
life. However, the most endangered spenes in 
Tibet is the Tibetan Boddhist. It: appears: thal 
Nibetans are now a minority in their own capital, 
ind Gly a handful of the thousands of Bucdhest 
temples that once dotted the high plateau remain 
Ray SCANLAN 
PRhoeniur, «Lniz ne 


BY first foquainiance with the Chang Tang pia- 
teau was in Heinrich Harrer’s Seven Yearsin [ibe 
Agoinst all odds, Harrer escaped a POW camp in 
British India in 1044 and traversed Tibet only to be 
beset by fandits, cold, and starvation. Harrer lived 
in Lhasa until the Communist Chinese invasion im 
(50, His desenptions of Tibetan Tife, customs, 
and people provide a window on & Vanished world 
WarcareT M, MAHER 
Worwmenio, California 


Geographica 
[In the article comparing Stone Age foragers with 
peoples Of inchs) socheties in terms of cancer 
risk, | thimk it is presumptive to conelude that the 
differences. in chet and lifestyle have anything 
whatsoever todo with rates of cancer in the two 
societies. There are 100 many other variables oni 
no controls, The Kung San are probably more 
homogeneous genetically and may have an inher 
ited resistance tO ecrtain cancers, There are alse 
envininmental differences such a5 less exposure 
Lo esricides. 
KIRSTEN LLAMAS 
Mian, Florida 
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From the 
Permanent 
Collection of the 
International 
Center of 
Photography 


Robert Capa 
London, [94]! 


International Center of Photography 
1120 Fifth Avenue.ar 4th Streer 


iNew Tork New Tork IOtZE 
International Center of Photography Midtown 
1)33 Avenue of the Americas of 43rd Serest 
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Please Donate Your = 
Old Eyeglasses astosorainee 


before seen clearly. He 
putthem on and started 
pointing at his family 
shouting, 'lcansee my 
grandchildren!’ Itwas 
unbebevable!” Deborah 
Stiner, LensGrafters 
Associate/ Mission 
Team Member 


, bh. Worldwide, 1.5 billion 
=s% = people need glasses 
» and millions in devel- 
oping countries have 
litte hope of affording 
them. 
Give the Gift of Sight 
iS an eyeglasses recy- 
cling program spon- 
sored annually by 
LensCrafters and Lions 
Clubs International to 
provide free eyecare 
and used glasses 
to needy people 
throughout the world. 
for a LensCrafters 
location near you. 
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the 3 million Smimane ei aie 
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whove survived = 
cancer, ae 
if the money coe a TER 
spent on research | eel lh 

Is worth It. Invest Some Time in 

America’s 
We are “ 


winning. _ Be. a 
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4-H LEADER 
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CONTACT YOUR COUNT! 
EXTENSION OFFICE 











Explore bac, 
the ocean's Biejgii 
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moods... 
faces... Bea 
mysteries. 
REALMS OF THE SEA 
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VoUrs, WE ve fiven Dusl- compatibility, so vou can choose the soltv 


a eh mor | 7 Le i is 1 ‘ 
esses Lhe ability to run they YoU Wun. Dhe best word processine, PTO 


choice of sottware, Now Pt mance, educational and entertainment sof 
birvers are ciscovenney thats  ware—and much more. 
JUSt ES LION cll MOM And with powertul processors 
With an Intel processor inside your Pt Intel?” or our new Pentium” processors 


j 5 ta on ox | = ik r EF ue iJ i = 
at home, youre assured complete software your PC, youve @ot built-in “perfonmnancs 
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headroom.” Which means vou can run today's 


soltware os Wells whatever 1s around the come 


hike multimedia encyclopedits and advanced 


ats. 


hinancial Management pack 
So vou want a PC thar will run all vow 
favorite software, make Sure i has un Intel 


processor inside. [ts your ticket to sottware 
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compatibility at the office and at home. For 
more information on Intel processors call 
BOAT? nd. OF see Your 


loca) CoOMmpuLeT resecvert, 


in 
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Yep. Flatter than 
yesterday's root beer. 


No. Everyone's fine. 


In weather like this? 


Sooner is better. 


Ten minutes flat. 
Very funny. 





When you want security 
of a cellular phone, you need 
the quality of a Motorola. 





Many visions, only one mind. 
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With the new Norelco 
shaving gronve 10 help move 
your beard closer, our ” Lift 
and Cut. system can shave 
substantially closet 

Comfortably. 

Sill, the mest exciting 
thing about our new Noreleo 
ist what happens while you 
shave, but after. 


UT: len yNoreico Razors, 
Our Closest Shave, Ever 


290 Norton Commune: Products Company A Division of Pips Glectrotecs fiovth America Corporation, Started, CT 000M 
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Intertwined Lives 
Go On in Andrew's Wake 


sinned & 
one Andrew 
" hears ta 


ur Ann! 1993 coves po thi 


iitermath of Hum 
andl tuveed at readers 
foe) Sartore § photograph of a minnie com 

larting f noy made homeless hy 


i Florida Caty 
the storm drew an exceptionally emotional 
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three-veer-old Jarves 
Williams came up te 
Chiat. “| mnde if a 
l ee him two or three 
saves Ketcham. “He took i 
mind off the tent ctv.” Ketcham, now 2! 
weirs completed armillery traming cn 
Cikinawe ond has he 
cotpordal. Here he wisit 
Lloyd in Delphos: Ohio (ric 

Meanwhile, Jarvis Williams (te, with 
hah brother David) his found 6 home 
Minti, hat celebrated his fifth birthday, and 
ceordineg to his mother, Svivia, “i coming 
alone fine.” exocent when a storm tcrtes 
fears of Androw’'s return, 

“| want tosee the Miannes apn, Jura 


tells his mother, “h 
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Beetle Plays Scrooge to 
Christmas Tree Industry 
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The pine shoot beetle 
pinperda, A oative of Europe : 
Asi, breeds in the slash andstumps try,” sava Robert Haack, a U.S 
of cut pine trees, especially Sentech Poorest 
pines. It was discovered im the Uinit- pst. “More than G4) percent of thi 
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“When I was your age we didnt have 


c_ 
y* 


our own captains chairs, air conditioning 
controls and headphone jacks. 


Sonu: sav todays kids are spoiled They ve 
never trudged ten miles i the sncw to eet 1 
echoal, Newer worked the coal mines from sun 
up to sundown. And frankly, never hact it hand 
cnoveh to apprectite the comborts to which 
they have grown sc acoustomect, 

You, however, having spent your form: 
live Vears ina wood-panelled station wagon, 
will appreciate the Nissan’ Quest” GF, for the 
uncommon haus minivan that itis. 

You see, unbke other manufacturers who 
pyopically design from the onesies cred bruit 
thein wav in, we reversed the formula ane 
worker Our Waly CH, 

The benefit becomes evicent the minute 
vou plant yeurselfin the chriver's seat. Which 
adjusts clectronically to a near mifiniite mune 
of positions, We even gave the seat an intlat- 
able humbar mechanism for greater support 
in the lower back (an area parents tell isis 
easily agpravaterd). 

lf you think we were mnovative with the 
¢iotver's scat, you Should see what weve done 
with the other six 


Slide open the side door at vel veo wall 


discaver a second row of optional leather 
appointed ciptain’s chairs plus a rear three- 
seal bench mounted on QUEST TRAC? our 
Hesxible seating system that allows upto 24 
different corlivurabons, 

At this point, our-engineers thought, “Tf 
we can design a minivan that feels like a car, 
why not a mina that mine evwers Ike ones” 

So, atter furnishing the (Quest with-an 
S-spcuker stereo system), power sunroof, and 
cruise control, they equipped tt with a power 
ful Vi engine, front-wheel cine anela stabaliz- 
er har that helps chiminate swaying Mrvotror, 

Of coume, the best way to expenence the 
Questis tortest-<cdirive one. And feel free to 
bone the kicks. Tithey don't want te core, gent: 
horenine therm that “as hong as wou live vires 
my rool, wo chivas | say 

Hoyourd bhe additional intonmation please 


cull |-S00-NISSAN-S, ext. Paz 
=, 
AS tome foexpect more from a mire. CIES) 
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Day 1 of the Ancient 
(Chinese Calendar 
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with the beginning of the rule of Yu 
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occhted on February 26 

Now Pane, using a first-centun 
Lic. text and a ccmputer program 
that pinpoints the location of hea’ 


enly bodies thousands of yeara aco. 
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ims discovered thal just cight days 
Ali’ Lie Sua ane moon imuned the 
aliened planets. That “magic mo- 
ment. he beheves, was recorded as 
th Pike Chinese caten 
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Going Head-to-Head 
With Indian Prehistory 


e P lifted a piece of sandstone 
thot the se of a boat 

f Oreéid 
Rajnovich, who was excavating 
thousand-vear-old trash heapan the 
Lrottechell rock-shelter in squthwesi 
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Cahokia itt Thine. But its discovery 
nunoTreds of mules tom the maior 

Mf Mississippian culture 
totally unexpected. The find-but- 
tresses the theory of Robert Salzer 
f Be that the site was a 
fe used hy im of the 
region's Winnebago peopic. He 
helieves the head represents the 
revered figure Red Horn, olso 
known a He Who Wear Human 
Heads as Earrings. Paintings on the 
aheiter walls depict events fram. the 
Winnebago legend surrounding Red 
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A Volcano “Emerges” 
on the Ocean Bottom 


Clanographners | ng have 
Enown that erupting lave 
along the Mid-Atlantic 

Rides produces new ocean crust. In 
the 1980s. sonar maps of the valley 
adr shawed circular features some 


scientists thoaght were volcanoes. 
But others sald the details were not 
clear enough to tell 


A new sonar device tow 





feet below the ocean surtace has 
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m to end the 
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craw a bird s-C Ve Pet Te OF @ FO}: 
cong, this what be would draw 
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THINK AGAIN. 
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Now is the perfect 


time to think about 


Todav’s military is one 
of the most sophisticated 
what the military has and technologically 
to offer. advanced organiza- 
tions in the world 
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Although 
the military |s 
setting smaller, ast, he oppor: 
the Armed munities and 
Forces still need to rewards for 
recruit almost 


400,000 younes men 


OMI the mulitary 
will continue 

and women lor Active QO, IP Vou 
and Reserve positions KNOW a Smarr 


each year. ambitious high 





Education, training, school gradu 


and job experience are aie who's determined 
Important parts of the plan lo make the most ol ihe 
lo restructure today’s future, maybe he or she is 
Armed Forces. They are the military tvpe alter all 


LS, Armep Forces 
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Green Icebergs Reveal 
Their True Colors 


overs travelers in Antarcth 
waters have reported seeing 
Prech wceberrs—a departure 
ordinary blush white orc 
cientvets thoueht the color 
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feet below the turtace, Antarctic 
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she shelves, Where the seawater is 
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Women Vietnam Vets... 
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Diane Carbon Evans, an army 
nee win tended wounded im Viet 
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it. Now future generations will learn 
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than 20 years in. the needing.” suid 
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“The cine of healing will now be 
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hime since she wast elevated in. | Ras. 
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LeSabre Clearcoat Gloss. 
Another highly polished example 
of Buick quality. 


comes to quality, Buick puts a fine gloss on it. To learn 
more, call 1-800-4A-BUICK. 
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WE'D LIKE 10 INTRODUCE 
You TO YouR NEXT 
SET OF SPEAKERS 


Your next set of speakers should be ready for the day 
when avery recording is digital and all video has surround 
sound. Optimus” multispeaker systems meet this challenge 
today and provide superb sound while saving space. 

Place a powerful subwoofer out of sight and feel the 
bass around you. Position swivel-directable satellites to 
with a center-channel speaker for crystal-clear dialogue. 
than competitors’. And you can buy 
(and givell with confidence because = __ seine 
they include a 5-year limited eS Se ee ee 
Come in and get acquainted with Rape See a mr 
your next set of speakers today. URS et et =F) 

Optimus: Sound Value in Audio. yee gen eae =e 

Exclusively at Radio Shack, 2 ES ae ee 
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Growing Up Linder on poner Heeb one lay- FBour Families Face 
ne, Ano perio i 
India’s s Big Tops Lie, A pe rung Ve beg ch Alaska’ s W ilds 


them to PeSPOct THE Oaths 





i hildren everywhere dream exactly like 0 musician reapects his hey hunt caribou and moose 
of joining the circus, Fora nsirument,” says Pratap. “Then itt frigid wilderness. They 
few young girls in India, the Good will lead you to the very-top.” gather | berries while on alert 

chance to hecome contortionists of Circuses do not completely seve for wolves and grizres, They lead 
SCTODL ind traveling circus can the children from their families. The lives of daunting isolation where 
be a springbourd out of poverty film vrats Pinky's mother and sistes winter Lemperatur es con dive to 60 
“Carcass of Dreams,” a film pore who hve ino rural village in the state «cegroes below zero. “Braving Alas 
duied for EXPLORER by Martin of Maharashtra. Says her mother, “I ka,” a National Geographic Special 
Bell and Mary Ellen Mark, delves Ave not mude any mistake insend- now available on home video, pro- 
into the exote world of the [nchan Ing her to the circus, [ft Wasim her files four mocern nioneer families. 
enpcus for a look ot the life of » fate to. 20,” Pinky's family also Mail arrives by bush plane three 
fWenied “plastic lady" named Pinky dependsonheremmings. which are or four times a VEAT; radio i often 
(above, at center) sent home every month the only link with the world. A wid- 
Contracted to the circus at age VMiork —resowned for her sti] ep visit with the Korths, Haviens, 
three by her destitute mother phoiography—and Hell, the film's Wilsons, ond Browns reminds os af 
Pinks iw Tee, praciices hours d= director. traveled India with twocir- the essentiols—and. when foced 
ly. For the exercise Aon she brings cuses, compiling a visual anthology with the hundredth meal of moose 
One leg to the ground, then rasesit of spectacular scts forthe film meat, the value of a sense of hormor 
viet HERES: While doing a hancstand “inci af One” aors Hhecember {9 “Braving Aleka” isa December 
Trainer Pratap Singh and his wife, on EXPLORER, TRS Tope raccticny, selection of the National Geographic 
Sumi, instroct their young charges ? pom. ET, Video Club, 
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Pollution Swap May 
Halve Utility Emissions 


here's a few commmedity on 
the market — mir pollution 
Like stock, it can be bought, 
$0ld, and auctioned. Ln in irimeaya- 
ove plan, federal pollution pennits 
may actually help electric utilities 
halve the more than |8 million tons 
of sulfur dioxide that ther stacks 
spewed in 1980 

That goal was established by the 
MAU amenidinents to the Clean Ag 
Avcl. Rather than setting the same 
emnsrons ceiling for all compames, 
Amore fleable permit system based 
an o free-market approach was 
devised by the Environmental 
Defense Fund and the Environmen- 
tal Protection Agency (EPA). Each 
one-year pent allows the release 
atone ton of sulfur dimoade: most 
utihties emit many thousands of 
tons. By [S9S companies with fewer 
permits than pollutants vented will 
pay ast penalty 











| Z_ I) j 7 ‘a | \ iJ id % 
| a | 1 
| / ” | FF, | 
12. " 
Z i. i i = = 


firtins £F Cet FERRER 


The EPA hos distributed 4:3 mil- 
on emissions permits to the 110 
worst polluters. "Permits for all wtili- 
tes will total 9.3 million by the year 
OU). As Some fim install scrub 
bers or otherwise reduce PMs ons 
they will accumulate excess permits, 
which they muy sell to utilities Lag- 
wing behind. After its cleanup, Wis- 
conmun Power and 
Light serdct 25 00) 
petimits to the 
lennessee Valhes 
Authority ans 
Duquesne Light 
for an electrifving 
Sutti—more than 
six cillicn ciol- 
lars, Lost March 
1S) 000 permits 
Were auchoned | ' 
for 21 million a a, 
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Which have fluctuated between $1245 | 
ond $450. Some environmental 
groups have sought to “boy pollu 

ton” by purchasing permits and 
retiring them to keep tons of emis- 
Hons wut of the air 


For Nutria Invaders, the 
Fat’s in the Fire 


uiria ore 1+ to 15-pound ent- 

ie machines with teeth like 

scytnes. Alien fo the U.S 
these South Amencan rodents are 
now oO pestilence. [ntroduaed murtria, 
some Of which escaped from Loursi- 
ana’s Avery Island durme a 1940) 
hurncane, have snawned fl repro 
ductive storm that has left millions 
from Texas to Maryland. Feeding 
on aquatic plants, they contribute to | 
the yearly loss of 25.square miles of | 
marsh in Lowsianaalone 

The unwanted guests have been 
hunted and fed to alligators. to no 
avail. Trappers tuke few nutria 
because their pelts bring only afew 
dollars. So Paul Prudhomme, chet 
nnd owner of New Orleans’ K-Paul’s 
TESIGUTAnt, Propones a creative salu. 
Con: Nutri Cusine. As part of an 
UWireiess Calm pPalgn lest nue! 
Frdhomme whipped up some eco- 
logically helpful dishes —nutria 
Gtouliée, nutnia sausage, mutria 
gumbo, and deep-fried nutria. 
"The taste and texture isa lot like | 

the turtle meat we cat down here in 
Loumanid,” Prudhomme says. 
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dollars at the Geet 
Chicago Board ee a, 


of Drade: Seg a 
Anvone can 
buy permits, 
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Earth Almanac 


Sun Power Brings 
Disaster Relief 


efupecs cursed the 
darkness after Hur- 
nicanc Andrew 4 
devastating winds snuffed 
cut South Flomda’s elec 
tricity on August 24, 1992. 
But Steve Robbins (right) 
of Solar Outdoor Lighting 
lit a candle with hiamnver- 
Hon, 2 solarpowened 
streotlight. After the 
storin, five of them fit 
entrances to medical clinics 
and Telic! centers selected 
by the University of 
Miami's Field Epidemiol: 
ogy Survey Team (FEST). 

“It was pitch-Dlack. und 
trees were down ¢very- 
where. It was tough to fine 
WOUT Way around without 
these lights,” sant David 
Taplin, head of FES! 
Compuiter-controtied jnd 
powered by a solar pune! 
that charges a hottery, they 
proved popular in hard-hit 
Kendall, where people 
played cards beneath them 

FEST also used solar-powered fil- 
tration units to purty drinking water 
and three solar refrigerators to 
Preserve Vaccines. CTinkces without 
refrigeration lost thousands of dol: 
lor’ worth of medicine 
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Bee-eaters: Lovely Shades 
of Death for Insect Fliers 
i) filled with a hitocada, a 
European bec-cater has 
snared iis meal i mica 
Feathered fighter pilots, these birds 
can spot insects a hundred yards 





it aeninst the branch. The 
stinger Offen Ooms mut 

along with the venom. It's 
very elaborate behavicr.” 


Horse of a Different | 
Color Is Vanishing 


fomeated as “Mp 

tigns by Emperor 

Caracalla, who did- 
played this gift from Africa 
in the Colosseum arouna 
aD, 200), the species 
knew tocey ie Grewy's 
zebra is endangered. Its 
numbers, 15,000 strong in 
the 1960s. have dwindled 
to perhaps 3.000), all-in 
southern Ethicpai and 
northern Kenya, where 
these stallions spur in But: 
fala Springs National 
Reserve. 

Rclated more clined) 

to horses thin to other 
nebras, Grevy 6 are distm- 
guished Dy narrow sinpos 
The species was heavily 
hunted for skins 10 make 
purses before 1976, when 


co). Wanede Kenva passed protection 
awhy and, like cruise missiles. fol- laws: Now pressures have arisen 

low their evasive maneuvers to the from herdsmen and their livestock. | 
kill. Two dozen bee-cater species which compete with the cobras iat | 
range from Europe pnd Ainca to water. As a result mares rate lower 
Asia and Australia. They are asgau- fouls, researchers suspect. 

iy has mncua one soecies ts called —Joun L. Enpor | 





the rainbow turd 

Bul choudas are BS 
et prey than what hee- 
caters tackle more 
often —hees, wasps, 
and ants. How do the 
hinds avoid the stings 
nnd vernon! 

“When a bree-eates 
catches 8 Viercrreciirs 
sect, it perches and 
Lamers it cn a 
branch to kell et,” says 
Peter Wreee of Cor- 
nell University, who 
has long studied bee- 
eater with onlleaguc 
Stephen Emilen 
*Thnen it shitts the in- 
sect around in its bill 
ind squeeres the ab- 
domen while scriping 
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scliocd ain Via) With work for thi 
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remit cars int arches 

Phere a ih ane Catch: vim have to 
Warn) fa boise it firs! 
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word processing soltwyire bo richie Unis 
homework more potished and with the 
eropics soltwoire to eel teen exquain 
chile ideas more clearh 

Every Perfor cancun hundreds 
of Captivating Maciitqsh education 
parengrasnis that. rake Herning mane 


involving ane fin —to help kindergartners 


learn hew to read gind write, or help 






hiv sictvceal Ricks 


prereare for their SATS. | 

And With [ts built-in steren-souine and | 
brildiant grvptiics, & Perlortnen murining 
enlertainment soltware Mmalkes OrdiUuuy 
Video gaines look like, well, Wie stull 

AF un gat for paternity 

The rremic of personal computer is 

that vou can change whit it does sinph 


by chaning the seftwan 











POUCA Gur (ie Serre OCT LeLer Treat 
ascenice ki int an-artists palette into a 
pawerful financial management tool 

Every Pertorind comes with business 
nTMCtNity sotiware already istaled 
ApreaUsheet, wiih piACeseUe, CUNhGTe- 


shle cataheise sina more 


Ital works wih information tran 
q Stentor business PC os well os in a 
Macintosh, so you can bring your work 


hor: from the ofhire. 
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antechick Simplicity of a. Macintosh toa 
Wide marie al softwine jor managing 


your family hrandes —provranys Isat 





help woud your taxes, pan your 


retirement. track investemerds and 


bakorice your checkbook 
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Titter of miniates, Pywettlil peocuic 
tivity software is already installed So J 
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There’ to system ti configure, No in services like America Online and 
AU TOEXEC BAT cr other conmiples: cnebis 


that ottwer FACS den 


Prodigy): untinited toll-free! belephune 
wind you lean. Itsall | support leven with the easkest computer, 
stmiple, logical and practical VOR TITY hictve qisestionss cmnmce in a witile }; 
iia will) sib eifftuned filias avear of in-home service” (in the 


The price ol personal computers tias | onblkery event you sfuouldt need i) 
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As automotive awards go, last year 
was a banner year lor the Chrysler 
Corporation. Am hE them were several 
awards of spice ial importance, not only [cr 114, 
but to other residents of this world as well, 


We're extremely pleased to have won 
cert unprecedented three: environmental 
awards trom the United States 
(Sovernment. THE iggs US EPA 
STRATOSPHERIC OZONE 


PROTECTION AWARD, THE igg2 


PRESIDENT'S ENVIRONMENT & 








CONSERVATION CHALLENGE 
AWARD and THEigg2 US EPA 
ADMINISTRATOR'S AWARD. It’s 
not easy to produce a reliahle, etonomical 
vehicle while being sensitive to its envi- 
ronmental impact. But we're doing it. 
And we're getting better at it all the time. 

Here are some of the achievements 
that helped us earn these awards: Ass early 
as the 1980s we began reducing emissions 
from our painting Operations, Improved 
pant application lowered pla rit errssicnis by 
zo, and we discovered haw to create a high 
quality finish while using Som less paint. 

We have also taken Aggressive action 
to help preserve the fragile ozone layer. 


By 1igg4 . all new Chirysler-built products 


will have CFC-free air conditioning uumits. 


That puts us years abweacd ol worldwide 
guidelines. 
W hat alyiout recycling! lt winked as 


much sense lor our plants as it does lor 


our homes. Each year we recycle more 
than 26,000 tons of cardboard, 35,000 tons 
if secdea pellesiaad caczonass en 
of scrap instal. Kean beclanateely Sole 
mented programs arm to eliminate go% 
of all packaging wastes, 

With all this talk about reduction, 
there are a few things we're proud to 
say we ve expanded on. One of these is 
alternative fuel technology. Chrysler 
Corporation already as electric, natural 
sprees shane Sul) wollen tne 
wake chess W ince espns ox abiead ol 
government guidelines. 

WEE widen: ppenil  onceliieemeni 
ss fics dunce! sll wooo toe Geipceneranit 

We'll bcs wack Sera dig sehes 


the only by- products from Our plants ure 


more ol theses awards. 


Alter all, the whole world Ls watching, 


CHRYSLER & 
CORPORATION 
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exploring the mysteries 
af volcanoes, particularly 

Kilauea, one of the 
most actrve in the world. 






It's the premier place 





to stucly how volcanoes 





work, be sacl. 
Dr. Garcia has been 
gathering data on Kilauea 
since 1978. When he is 
not im the lah conducting 
|| chemical analyses of lava, 











( sarciais in the held. mea- 





Greption af Atlee releamaan Honan suring intervals between 


hre-fountain pulses and 


Th ou P ' = fe 
re W hen y ph 4 Ww orking plucking samples from lava 
Onda volcano, your equipment rivers. He believes that a 


and wits cant fail you.’ | heener understanding of 
a peaanl ese: the volcano and tts internal 


5 3 Bit 
Marthquakes rock the black, nipped Se. 


terrain. Fire fountains explode from the 





mountains side. Indescent orange lava, as ES 
hot as 2100" F, sweeps down the volcano’s pee 
Hanks in thin sheetsanc swift rivers. Mag si ule 


structure cain help scientists 
better anticipate eruptions. 
Working im such a hostile 


Lhe aur 1s filled with the roar of molten 














rock slamming against a crater 
wall. [t rains pumice. 

. This Kilauea, .9 
| which ascends 
majestically 

| from the 

| floor of the 
Ce Michal tionia § Partitic and 

CISBOrEes a Continuous 

ava that can fll 

a lay Be staciiuim a less 


environment, (sarcia must rely 
on his expenence, instinct and 





equipment. “you have to respect 
Kilauea's might—especially when 
you feel rt rumbling beneath 
vour feet,” he said, Demancing 
the hishest standards trom his 





stream of instruments, (Or, Crarcia insists 

that they be rugged and reliahle 
it’s little wonder that he has 

chosen a Rolex ¢ hyster 
Perpetual as 


his timepiece, 5 W/ 
ROLEX 


than a day, Professor . 
Michael Garcia. 
has devoted 


his Career to 








unvling from jagged cliffs 

with Wepalese honey 

HUNTERS OF mom 
through torch-lit caves for birds 
nests in Thailand, photographer 
Bric: Valli, at regrit, md wrnibel 
Diane Summers get their stones 
for SAPO 
hord-ti-reach places. Dhey cho il 
by living with the local neople 
for months ata time. With 
thew children, four-year-old Sara 
aticl aie Vea ‘ae © armille. the 
couple traveled with villagers of 
wep l’s northwestern reaches to 
report on the salt traders of the 
Himalayas. Pollowite carivins of 
: the family trek ke 


come Of the highest mountain 


OhoGERAPIC if 


Nien 


aa LIT sheep, 


Passes in The word 

Here sheepskin coats and cam 
ridene warm Ere ind his frends 
hefore the departure ol 
van, Lokoa Gyalren Sherpa, of 


a pea tall 


left. served 6 assistant ind mter- 
preter, as he had for coverage oO 
the honey hunters of Nepal for the 
CVE TTL DCT 
a subsequent book. Dactor ot tra 
citional mecine aid headman ol 
the village of Saldang,; Pandup 
center, tutored Encang Laane m 
the Tibetan way of life, which sur- 
Wie in Nepal s Dolpo regicn 

Erie first visited Dolpa in L9al. 
three years before hrm chance en 
ciuiter with Diane, an Australian 
lawver won holiday, on a rickety bos 
in Nepal, The two determined to 
make a living out of their mutual 
OVE Of aiventure, DoW Tein VOUT 
footy calls Kathmandu home. Sar 
and Camille speak their father's 
French and mother’s English fluent 
lv “hot Nendli ts pin ihably their turst 
language.” saves Este 

[mumersicn in the culture is kes 


ta Enc ond Diane's reporting 


[QSe (CF hOGRAPEEC aid 





they invest years In geting to 


know them subjects, “We care 
about these people.” Ericsays 
“WGTeVEr we po, We Try To cam 
the larigusage. Diane and | read, 
we listen, we talk to the people 
we explore , and that's how we 
come up with story ldeas.” The 
couple are now writing @ beak, 
their fifth, about the Himalavan 
caravans ind also plan & film 
Documenting Asia's threatencd 
traditional cultures has become 
their onasien, “it's our duty to 
record these ways of life befor 
they disappear,” saves Ene 


“When you go to new places, you 


learn that others hove a com 
pletely differcal way of looking at 
things. The Himalava, for ¢xam- 
ple—we tmagined it to be thas 
huee barner. Gut the caravans 
prove that the mountains have 
alwavs been 0 passageway.” 











Lake 
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i Ulf VCTLOLr 
eln size Lake Supenor is more 
Tac En ocean than a lake 
mcidled a ka 
LXE mite shoreline —imak 
ing 20 mules every. day 


Like you rouchly three months 


if vou 
YHR ALONE Super 

i 
the oS 


twee 





tel ty all the WA La Wround Ho 
YOU think it would be possible to 
pacdle across the lake’? What 
lhe dangers a pad 
dler would face’ 


‘Why docs Superior have more 


are Sere ch 


wilderness lélt around its shores 
thon any other Creat Lake? 
elsle Rovale, an island wilder- 
ness ol lores! ane WETIANGS I 
the western halt of 
Lake Superior. has 
neurodes and 00 cars 


Berri 

ADO 45 vears aro 
| 

WoOVES aTOVed on 


Inte Royale 


Wii | 


Honk they eot to 
Ll 


the mland— 15 miles 


I fii aia 





from storey For 
cluc see the photo 


raph Gn pages iy= 7 


ein the 19th century 
muny people came 
tothe Lake Supenor 


region from areas of Europe 
mentioned on pages 4 and 9] 
What natural resources attract- 
Ao the tntinerants! Today rela- 
tively few peaple are moving 
inte the region despite its great 
beauty, Why? 

e The name of the character 
Winnie-the-Pooh was mspired 
Dy a biack bear cob called Win 
it. Tom Witte River 
Una map of Canada find the 
town of White River, near the 
easter shore of Lake Superior 
In which direction would you 
travel ta go tram White River to 
the big city for which the cub 
was named! That city the cap 


Bre | H fl a5 Ley” r A 
ital of which province 


Lintaria 





thet the ihborhat dd where they 
Brow up is the whole world to. these 
voungsters. But our children-must also 
learn about the world bevond their 


own— the global neiehborhooad = to 
i > 
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At Delta Air Lines, we re comnutted 
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d bevond = about world 
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ec DET, We VE SPOnSOred 


Satronal Ceeographic 
wide cn the-facing page 
know how important that 


nad with over 4,900 tents every 


day t Lo CVC 


aroun! the 


A hd Capes if 34 Count [i 


' j 
world, we certainly know 


the nein porn fii nl 


LINES 


to teaching children about the 


T i 
purer recreates Te 
Ot ete 
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